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PREFACE

This report was prepared by the Geological Survey in cooperation
with the States of Iowa, Montana, Nebraska, North Dakota, South
Dakota, and Wyoming, and with other agencies, by personr-l of the
Water Resources Division, L. B. Leopold, chief, under the general
direction of J. V. B. Wells, chief, Surface Water Branch, end B. J.
Peterson, chief, Basic Records Section, succeeded by F. J. Flynn.

The data were collected and computed under supervision of district
engineers, Surface Water Branch, as follows:

F. M. Bell, succeeded by J. M. Terry._ Denver, Colo.
V. R. Bennion S Iowa City, Iowa
H. M. Erskine_____ Bismarck, N. Dak.
D. D. Lewis, succeeded by F. F. LeFever _— Lincoln, Nebr.
T. R. Newell - Boise, Idaho
Frank Stermitz . Helena, Mont.

III



S
7
14

21
28

14
28

14
28
v

OCTOBER 1956

M T W T F S
1 2 3 4 5 6
8 91011 12 13
15 16 17 18 19 20
22 23 24 25 26 27
29 30 31

JANUARY 1957

M T WTTF 8

1 2 3 4 5
7 8 91011 12
14 15 16 17 18 19
21 22 23 24 25 26
28 29 30 31

APRIL 1857

M T WTTF 8
1 2 3 4 5 6
8 910 11 12 13
15 16 17 18 19 20
22 23 24 25 26 27
29 30

JULY 1957

T W T F S
2 3 4 5 6
9 10 11 12 13
15 16 17 18 19 20
22 23 24 25 26 27
29 30 31

[e- N oic

CALENDAR FOR WATER YEAR 1957

s

4
11
18
25

12
19
26

11
25

NOVEMBER 1956

M T WTF

1 2
5 6 7 8 9
12 13 14 15 18
19 20 21 22 23
26 27 28 29 30

FEBRUARY 1957
M T WTF
1

4 5 6 7 8
11 12 13 14 15
18 19 20 21 22
25 26 27 28

MAY 1957

M T W T F

12 3
6 7 8 910
13 14 15 16 17
20 21 22 23 24
27 28 29 30 31

AUGUST 1957

T F
1 2
5 6 7 8 9
12 13 14 15 18
19 20 21 22 23
26 27 28 29 30

M T W

10
17
24

WO WM

11
18
25

S
3
10
17
24
31

16
30

-
N

22
29

DICEMBER 1956
M T WTF S
1

3 4 5 6 7 8
10 11 12 13 14 15
17 18 19 20 21 22
24 25 26 27 28 29
31

MARCH 1857

M T WTF 8

1 2
4 5 6 7 8 9
11 12 13 14 15 16
18 19 20 21 22 23
25 26 27 28 29 30

JUNE 1957
M T W T F S
1

3 4 5 6 7 8
10 11 12 13 14 15
17 18 19 20 21 22
24 25 26 27 28 29

SIPTEMBER 1957

M T W TP F S
2 3 4 5 6 7
9 10 11 12 13 14
16 17 18 19 20 21
23 24 25 26 27 28
30 31



CONTENTS

SCOPE Of WOTK . ..ttt ittt e
Cooperation.......... .. ..o,
Division of work......... ... oo,
Definition of terms and abbreviations....... ..
Downstream order of listing gaging stations.............. ... oo i,
Explanation of data......................... e e s ..
Accuracy of field data and computed result . .
Publications. ... ..ot i e e
Records of discharge collected by agencies other than the Geological Survey
Hydrologic condibions. .. ... ... i i i i e s
Gaging-station records
Red Rock River (head of Missouri River) at Kennedy Ranch, near lakeview, Mont...
Red Rock River below Lima Reservoir, near Monida, Mont............... ... ... ..., ..
Red Rock River near Dell, Mont......... ... . . i . it nnns
Beaverhead River (continuation of Red Rock River):
Grasshopper Creek basin
Grasshopper Creek near Dillon, Mont . ...... ...ttt iane e
Beaverhead River at Barratts, Monb.......... ... .. .. .. i i
Blacktail Creek basin

Blacktall Creek near billon, Mont e
Beaverhead River at Blaine, Monb...........couiiiiuiriiutanrenniinnnoneinennnnns

Ruby River basin
Ruby RIver above reservoir, near Alder, Monb...............c.cuiveiriionnninneanns

Ruby River near Alder, Mont..................
Ruby River at Laurin, Mont..............
Ruby River near Twin Bridges, Mont

Big Hole River basin
Big Tole RIVEr NEAT MElroSe, MONb ... .otuuenee ittt e iie e ann e ineneenans

Birch Creek near Glen, Monb........... ittt
Jefferson River (continuation of Beaverhead River):
Whitetall Creek basin
eta reek near Whitehall, Monb........ ... oo
Boulder River basin
Boulder River above Rock Creek, near Basin, Mnb........ ... ... coooiiiiinann,
Boulder River near Boulder, Mont...................
Jefferson River at Sappington, Mont
Willow Creek basin
WITTOw CTEEK MEAr HArTiSOn, MONb .. ... .uuutetee it et inereteanteeeanaeneeninn
Madison River basin
son River near West Yellowstone, Monbt....... ... .o ninnnnonn
Madison River below Hebgen Iake, near Grayling, Mont.
Madison River near Cameron, Mont........................ ...
Madison River below Ennis Lake, near McAllister, Mont
Miessouri River (continuation of Jefferson River):
Gallatin River basin
atin River:
Taylor Creek near Grayling, Monbt......... ... .o i
Gallatin River near Gallatin Gateway, Mont.
East Gallatin River at Bozeman, Mont.....
Bridger Creek near Bozeman, Mont............................
Hyalite Creek at Hyalite ranger station, near Bozeman, Mont.
Gallatin River at Logan, Mont............c.ccieiieieenniinnnnnnnn
Missourl River at Toston, Mont...............
Canyon Ferry Reservoir near Helena, Mont
Prickly Pear Creek basin
Prickly Pear Creek near Clancy, Mont
Tenmile Creek near Rimini, Mont...................
Missourl River below Holter Dam, near Wolf Creek, Mont
Dearborn River basin
Dearborn RIver near Craig, Mont....... ..ot
Smith River basin
. Ver:
Newland Creek near dam sife, near White Sulphur Springs, Mont..................
Sheep Creek near White Sulphur Springs, Mont
Smith River near Eden, Mont.. ... . .. .o it
Sun River basin
North Fork of Worth Fork Sun River near fugusta, Monb............................
Sun River:
Muddy Creek at Vaughn, Mont
Sun River near Vaughn, Mont........
Missouri River near Great Falls, Mont..
Belt Creek basin
BeIt Creek mear Monarch, Monb.........cocvvuiiuiiiininiiininnernionn.s e
Missouri River at Fort Benbon, Mont............ciuiuiininuinniinin e iinnnnaenannns
Marias River basin
Two Medicine River (head of Marias River) near Browning, Mont
Badger Creek near Browning, Mont................ ... ........
Cut Bank Creek at Cubt Bank, MOnt.............cciiininunnnnnn,
Marias River near Shelby, Mont.................... e
Tiber Reservoir near Chester, Mont.............. ... ... ... . ...
Marias River near Chester, Mont................. ... ... ... ...
Teton River near Dubton, Mont.............. ... ..o iiiau,
Missouri River at Virgelle, Mont............. e,




Vi CONTENTS

Gaging-station records--Continued

Missouri River--Continued Page
Judith River basin
Judith River near Utica, Mont 70
Ross Fork near Hobson, Mont 71
Big Spring Creek near Lewistown, Mont. 72

Wolf Creek near Stanford, Mont...................... 73
Missouri River at powerplant ferry, n
Musselshell River basin

Fork Musselshell River near Delpine, Monb............. ... ... it 75
South Fork Musselshell River above Martinsdale, Mont.. .. 76
Musselshell River at Harlowton, Mont................... .. 77
American Fork below ILebo Creek, near Harlowton, Mont. .. 78
Musselshell River near Ryegate, MONE - v vnvneeeenenennnns .79
Musselshell River near Roundup, Mont . 80
Musselshell River at Musselshell, Mont . 81

Musselshell River at Mosby, Mont 82

Dry Creek basin
Dry Creek near van NOTMAN, MONb. ... . «.ueorennuete ettt aaeeannanennanes 83

Fort Peck Reservoir at Fort Peck, Mont.. 84
Missouri River below Fort Peck Dam, Mont 85
Milk River basin
South Fork MIlk River near international boundary 86
North Fork Milk River above St. Mary Canal, near Browning, Mont. .. 87
North Fork Milk River near international boundary............... .. 88
Milk River at Milk River, Alberta....................c... .. 88
Milk River at eastern crossing of international boundary 90
Wild Horse Iake closed basin:
Sage Creek at "Q" Ranch, near Wildhorse, Alberta..............vereuiuninunnnns 91
Sage Creek at international boundary................. . 92
Milk River at Havre, Monb......... ... it niimeiinennnnnen, .. 93
Lodge Creek below McRae Coulee, at international boundary .. 94
North Chinook Canal near Havr-e 143 4 O 95
Battle Creek above Cypress Lake west inflow canal, near West Plains,
Saskatchewan. ... ... it e s 96
Cypress Lake west inflow canal near West Plains, Saskatchewan. 97
Cypress Lake west outflow canal near West Plains Saskatchewan .. 98
Battle Creek at international boundary......................0ntn . 99
Woodpile Coulee near international boundary.................. .. 100
East Fork Battle Creek near international boundary........... ..o101
Lyons Coulee at international boundary..................... ..o 102
Matheson Canal near Chinook, Mont......... . .. 102
Peoples Creek near Dodson, Mont.............. .. 103
Whitewater Creek near intérnational bouNdary. ... e 104
Belanger Creek (head of Frenchman River):
Belanger Creek diversion canal near Vidora, Saskatchewan..................... 105
Cypress Lake east outflow canal near Vidora, Saskatchewan 106
Frenchman River above East End Reservolr, near Ravenscrag, Saskatchewan. 107
East End Canal at East End, Saskatchewan...................cciiiiiivnnn, .. 108
Frenchman River below East End Reservoir, near East End, Saskatchewa<..... .. 109
Val Marie west gravity canal near Val Marie, Saskatchewan............... .. 110
Val Marie Canal near Val Marle, Saskatchewan............................ o1l
Frenchman River at international boundary................coiieiinininnionnn oo 12
Frenchman Canal near S&Co, Monb.........c.oniviiiiniiinniieaiiinnnnan, ..o 113
Reservoirs in Frenchman River basin in Saskatchewan....................... ..o 114
Rock Creek at international boundary...........c.oiiiiiiunnninienanannnans .. 115
Horse Creek at international bourdary................. ... oo, o117
Rock Creek below Horse Creek, near international boundary................. .. 118
McEachern Creek at international boundary............... . 119
Willow Creek near Glasgow, Mont . . 120
Milk River at Nashua, Mont............ . . . 121
Missouri River near Wolf Point, Mont 122

Redwater Creek basin
REAWATBT CTEEK AT CITCLe, MONb . ..\ttt et i et e it e et reaeeeeanananas 123

Poslar River basin
ork Poplar River at international boundary

e
East Fork Poplar River at international boundary ..
Poplar River near Poplar, Molb..........ueuunnesonuunnenrennnneroruneesassnneeans 126

Big Muddy Creek basin
g Muddy Creek a Jeview, Monb. . ...t i e s 127

Yellowstone River basin
YelTowsTone lLake at lake Hotel, Yellowstone National Park........................
Yellowstone River at Yellowstone Lake Outlet, Yellowstone National Park..
Lamar River near Tower Falls ranger station, Yellowstone National Pavk..
Gardiner River near Mammoth, Yellowstone National Park
Yellowstone River at Corwin Springs, Mont
Yellowstone River near Livingston, Mont....
Shields River near Wilsall, Mont.....
Shields River at Clyde Park, Mont......
Brackett Creek near Clyde Park, Mont.
Boulder River near Contact, Mont.......
Boulder River at Big Ti_mber' Mont .
Sweetgrass Creek above Melville Mont
Stillwater River:
Rosebud Creek near Absarckee, Mont...
Stillwater River near Absarokee, Mont

Clarks Fork Yellowstone River below Crandall Creek, near Painter, Wyo 148
Sunlight Creek near Painter, Wyo........ ... iiiiiieiiiiiiinninennnan, 149
Clarks Fork Yellowstone River at Chance, Mont..................... 150
Clarks Fork Yellowstone River at Edgar, Mont...................... 151
Rock Creek near Red Lodge, Mont......... ... ....oiiiiiiiinninnann 152
Red Lodge Creek above Cooney Reservoir, near Boyd Mont............coo.ul.n 153

Willow Creek near Boyd, Mont........... e iate e e ... 154



CONTENTS VII

Gaging-station records--Continued
Missouri River--Continued
Yellowstone River basin--Continued
Clarks Fork Yellowstone River--Continued
Rock Creek--Continued
Red Lodge Creek below Cooney Reservoir, near Boyd, Mont
Yellowstone River at Billings, Mont..........covivviniiunn.
Wind River (head of Bighorn River) near Dubois Wyo..
East Fork Wind River near Dubois, Wyo........ .
Dinwoody Creek near Burris, Wyo..............covvueunnn.
Bull Iake Creek near Lenore, Wyo..........covevvonennnns
Wind River near Crowheart, Wyo..........cviveninenanvonnns
Wyoming Canal near Lenore, WyO..........eoveiuenaernnnns
Wind River abt Riverton, Wyo....... ... ottt
Popo Agie River:

North Popo Agie River near Milford, Wyo 164
Little Popo Agie River near Iander, Wyo.... 165
Popo Agie River near Riverton, Wyo........... 166
Muskrat Creek near Shoshoni, Wyo.................c.coan. 167
Fivemile Creek above Wyoming Canal, near Pavillion, Wyo .. 168
Fivemile Creek near Riverton, Wyo.. . . . 169
Fivemile Creek near Shoshoni WY0 . ot . 170
Badwater Creek at Lybyer Ranch near Lost Cabin, Wyo............... L1
Badwater Creek at Bonneville, Wyo ....................... ee.. 172
Muddy Creek near Shoshoni, Wyo....... coe. 173
Wind River below Boysen Reservoir, Wyo 174

Bighorn River:
South Fork Owl Creek above Curtis Ranch, near Thermopolis, Wyo............... 175

North Fork Owl Creek near Anchor, Wyo 176
Owl Creek near Thermopolis, Wyo......... 177
Gooseberry Creek near Grass Creek, Wyo.. 178
Fifteen Mile Creek near Worland, Wyo.... 179
Norwood Creek:

Tensleep Creek near Tensleep, Wyo 180

Paintrock Creek:

Medicine Lodge Creek near Hyattville, Wyo............c..o.iiieiiiieannn.s 181
Greybull River near Pitehfork, Wyo.............. L... 182

Wood River at Sunshine, Wyo................... ... 183
Greybull River at Meeteetse, Wyo.. 184
Greybull River near Basin, Wyo.... ..., 185
Dry Creek at Greybull, Wyo................... ... 186
Shell Creek above Shell Creek Reservoir, Wyo.. c.o..oo 187
Shell Creek near Shell, Wyo.................. . ..., 188

Bighorn River at Kane, Wyo......vvviiineniinenennnnnn 189
Shoshone River:

South Fork Shoshone River near Valley, Wyo....... P . 190
Shoshone River below Buffalo Bill Reservoir, Wyo.............. .191
Shoshone River at Byron, Wy0........covveveninnneunonnenacnens e .. 192

Sage Creek near Lovell, Wyo.... e e eeh e ey .. 193

Bighorn River near St. Xavier, Mont..............cciiviiiainnnns N .. 194
Little Bighorn River at State line, near Wyola, Mont.......... .. 195
Little Bighorn River below Pass Creek near Wyola Mont...... PR . 198

Lodgegrass Creek above Willow Creek diversion near Wyola, Mont. . ceee.. 197
Little Bighorn River near Crow Agency, Mont...............cciiiiiiannnans .. 198
Little Bighorn River near Hardin, Mont............. P .. 199

Bighorn River at Bighorn, Mont.........civviernriiinniiiiannn . .. 200
North Fork Tongue River near Dayton, Wyo.. . . .20
South Fork Tongue River near Dayton Wyo 202
Tongue River near Dayton, Wyo........... . Ceereeteaenans .. 203
Little Tongue River near Dayton, Wyo...........veeeeuuiunrnenroninnnnnnnns .. 204
Wolf Creek &b WOlf, WyO........uiiviuruinnnianinennnsonnaiaaannnnnsnns .. 205
East Goose Creek (head of Goose Creek) near Big Horn, Wyo................ .. 206

West Goose Creek near Big HOrn, WyO.........ceeiiniienennnnnnnnonannnns .. 207
Goose Creek near Sherddan, Wyl ... ...e.uuee e uraneennnnnneeneeoannsoonennnaan 208

Little Goose Creek:

Little Goose Creek in canyon, near Big Horn, Wyo...........cuievrunennenn.. 209
Goose Creek below Sheridan, Wyo.........ooiviininnnvrnnnnnnsnns .. 210

Tongue RIVEr NEAT ACME, WYO. .. ...cuuveeaneaerannenronneneronnenn ..ooe1l
Tongue River at Tongue 'River Dam, near Decker, Mont............. ..o2l2
Tongue River at Miles City, Mont.............. . . .213
Yellowstone River at Miles City, Mont..... 214
South Fork Powder River near Kaycee wyo.. . . e . 215
Middle Fork Powder River above Kaycee Wyo e .. 216

North Fork Powder River near Hazelton Wyo e teeiieiaeaaaa, Lo 217

North Fork Powder River near Mayoworth, Wyo..oovivinennnnn, ... 218
Middle Fork Powder River near Kaycee, WyO..................... ... 219

Powder River at SuSS8eX, WJ0......cuuierierrnriniiieeneennronnennenns ... 220
North Fork Crazy Woman Creek below Spring Draw, near Buffalo, Wyo.. ..oe21
North Fork Crazy Woman Creek near Greub, Wy0O..............ovveun... ... 282

Middle Fork Crazy Woman Creek near (}reub Wyo ... 223

Crazy Woman Creek near Arvada, Wyo............cc.vveen .. 224
Powder RIVEr 8B APVAGE, WYO0. ..t uu e tn i ittt iae et it innaneateraeneeanecanns 225
Clear Creek:

North Fork Clear Creek near Buffalo, Wyo 227
Clear Creek near Buffalo, Wyo 228

Rock Creek near Bufi‘alo Wyo 229

South Piney Creek (head of Piney Creek) at Willow Park, Wyo.. ... 230

South Piney Creek near Story, WyoO........c..evvniiennarnnennan.. ... 231

North Piney Creek near Story, Wyo. ... 232

Piney Creek at Kearney, Wyo......... ... 233

Piney Creek at Ucross, Wyo....... 234

Clear Creek near Arvada, Wyo 235



VIII

CONTENTS

Gaging-station records--Continued
Missouri River--Continued

Yellowstone River basin--Continued
Powder River at Moorhead, Monb....................

Powder River near Locate, Mont.............

Little Powder River near Broadus, Mont....

Yellowstone River near Sidney, Mont...............

Reservoirs in Yellowstone River basin in Wyoming........
Smaller reservoirs in Missouri River basin in Montana

Missouri River near Williston, N. Dak...........oouriiinniirnnniirroinnanrennnnenenns
Little Muddy Creek basin
e Muddy
Blacktail Creek near Bonetrail, N. DaK..........0vvnn.nn. N . 244
Little Muddy Creek below Cow Creek near Williston, N. Dak . 245
White Earth River basin
White Earth River at White Barth, N, DaK......coevueeenrenneernrannernernnernanns 246
Little Misscuri River basin
e MIssourl RIver:
Little Missouri River near Alzada, Monb......... ...t innnennenns 247
Little Missourl River at Camp Crook, S. Dak..... . 248
Little Beaver Creek near Marmarth, N. Dak..... . 249
Little Missouri River at Marmarth, N. Dak ....... . 250
Little Missouri River at Medora, N. Dak. . 251
Beaver Creek at Wibaux, Mont.......... 252
Little Missouri River near Watford City, N Dak . 253
Garrison Reservoir near Riverdale, N. Dak.. . 264
Missouri River below Garrison Dam R - O PP . 255
Knife River basin
Knife River near Golden Valley, N. Dak.......ovunuuetianeneeerioaremarnnsinnnnenn 256
Spring Creek at Zap, N. Dak.......... . 257
Knife River at Hazen, N. Dak......... . 258
Turtle Creek near Turtle ILake, N. Dak.. . 259
Missouri River at Bismarck, N. DaK.........uoiiniirunnininnerranienenonanerenonneronns 260
Heart River basin
ver near gouth Heart, N. Dak 261
Dickinson Reservoir near Dickinson, N. DaK.......ouuierenunnnorennnnneenns . 282
Heart River below Dickinson Dam, néar Dickinson N. Dak ..... . 263
Green River near Gladstone, N. Dak. . . 264
Heart River near Richardton, 'N. Dak 265
Heart Butte Reservoir near Glen Ullin, N. Dak . . 266
Heart River below Heart Butte Dam, near Glen Ullin, N. Dak. e . 2687
Antelope Creek near Carson, N. Dal.......vvenverrivnnnrnvnnennananonenses . 268
Muddy Creek near AImont, N. DaK.........veuiviniininnrnrnrnansnnnnrnonrnen . 269
Heart River near lark, N. Dak.......... e retaraaer e e . 270
Sweetbriar Creek near Judson, N. Dak.................. e .27
Heart River near Mandan, N. Dak.......... ..o iiiiiiiiiiniiiiiieeinennnanannneanns 272

Apple Creek basin
pple Creek near Menoken, N. Dak.........oiiiuniiiiniininiatnetenannaannonnanansn 273

Cannonball River basin

Cannonball River at Regent, N. Dak.... 274
Cannonball River below Rentley, N. Da . 275
Cedar Creek near Haynes, N. Dak....... . . . 276
Cedar Creek near Pretty Rock, N. Dak. . 277
Cannonball River at Breden, N. DaK........oeennivniiiinionenaarrononeeansonnsnnnes 278
Beaver Creek basin
BeaveT CreeK 8t LANtOn, N. DaBK..uuuvsun oo enoroarnneenanasnnnecenensernensnns 279
Ggrand River basin
North Fork Crand River at Haley, N. Dak 280
North Fork Grand River near Whifte Butte, 281
South Fork Grand River at Buffalo, S. Dak . . 282
Scuth Fork Grand River near Cash, §. Dak..... ettt ereai et 284
Grand River:
Shadehill Reservoir at Shadehill, S. Dak...........cvvtiinerninernnrnneennnananns 285
Grand River at Shadehill, S. Dak . . 286
Grand River near Wakpala, S. Dak.. . . . 287
Missouri River near Mobridge, S. Dak.............. . 288

Moreau River basin

Moreau RIVET 8T BIXADY, S. DBK. .t euttnrertetierantaneanetsansaneanionnennernueanss 289

Moreau River near Faith, S. Dak 290
Moreau River near Eagle Butte, 291
Moreau River near Whitehorse, 292
Moreau River at Promise, S. Dak 293
Cheyenne River basin
CTheyenne River:
lance Creek:
Lightning Creek:
Box Creek near Bill, Wyo. ...v.tnutiiereeenenonsvocensenneranenaeannns 294
Lance Creek at Spencer, Wyo... . . 295
Cheyenne River near Spencer, Wyo..............cveeveunnn . 296
Beaver Creek near Newcastle, Wyo.............. .o, . 297
Cheyenne River at Edgemont, S. Dak...........ccviivniiinnainnaanann., . 298
Hat Creek near EAgemont, S. DaK.........ovcvvmrnioninnnaancansrorsnnncannns . 299
Cheyenne River near Hot Springs, S R 1. ) S P . 300
Angostura Reservoir near Hot prings E T - . 301
Cheyenne River below Angostura Dam, S. DaBK........oiverennnnnianncannennnaes . 302
Fall River at Hot Springs, S. DK, « o s . 303
Beaver Creek near Buffalo Gap, S. Dal.......vovviririernrnienrneannenennes . 304
Battle Creek at Hermosa, S. Dak...........c.vvvivnannn e . 305
Spring Creek near Hermosa, S. DaK.......cuieuiseinnerononnnresasasrsrnsnsnsasns 306

Rapid Creek:

Castle Creek above Deerfield Reservoir, near Hill City, S. Dak PN
Deerfield Reservoir near Hill City, S. "DBK . s e e . . 308




CONTENTS IX

Gaging-station records--Continued
Missouri River--Continued
Cheyenne River basin--Continued

Rapid Creek--Continued Page
Castle Creek below Deerfield Dam, S. DaK........covviiiiiiniininiinannnnenns 309
Rapld Creek above Pactola Reservoir at Silver City, S. Dak...ovevrvunernnnnnnn 310
Pactola Reservolr near Silver City S ..................................... 311
Rapld Creek below Pactola Dam, S. DaK......iveeresenrnnsennrcaninsonnonasnnans 312
Rapid Creek above Canyon lake, near Rapid City, S Dall..voneenenianns e 313
Rapld Creek at Rapild City, S. "DBK. .t 314
Rapild Creek near Farmingdale, S. DaK........oieiunuiniieininnereenriiineniansonns 315
Cheyenne River near Wasta, S. Dak.... PP 316
Elk Creek near Elm Springs, 3. Dak. 317
Belle Fourche River below Moorcroft, Wyo 318
Keyhole Reservoir near Moorcroft, Wyo ........... 319
11’1e Fourche River below Keyhole Reservolr, Wyo..... 320
Belle Fourche River at Wyoming-South Dakota "state Lin 321

Redwater Creek:

Murray ditch at Wyoming-South Dakota State lime..................covvioat, 322

Redwater Creek at Wyoming-South Dakota State line.................. N 323

Spearfish Creek at Spearfish, S. Dak..............vvuivuninnn besaneonreasene 324

Redwater Creek above Belle Fourche, S. Dak.........coiiiiirinnininnennnnnneens 325

Hay Creek at Belle Fourche, S. DaK......vocvovvevinrnrennnnns RN 326

Inlet Canal near Belle Fourche, S. DaK.......coviirinienennnnnaoraannnnss ..o 327

Owl Creek:

Belle Fourche Reservoir near Belle Fourche, S. Dak...........oviiiniiennnnnn. 328
Belle Fourche River near Frultdale, S. DaK............ccvnveunnnn e, 329
Belle Fourche River near Sturgls, S. DaK........oiiuieiniiniiinninnnanansnannons 330

Bear Butte Creek near Sturgls, S. Dak.........coiiieiiiiieieniinienininieennans 331
Belle Fourche River near Elm Sprinﬁe ST . V- O 332

Cheyenne River near Plalnview, S. DAK.......ioiviuurnerournnnienurnnearoannrnanns 338
Cherry Creek near Plainview, S. Dak.................. et ie e 334
Cheyenne River near Eagle Butte, ES R . 1 P 335
Missourl River at Plerre, S. Dak........cooiiiivininnninainnnanns Veneaeaaanaenesannns 336
Bad River basin
Bad River near M1dland, S. DBK. ........eeueeerenntenmuennetanennaenneraeonnernnens 337
Bad River near Fort Plerre, S. DAK.......vuvirunnuneeneonenoinninnennsnnasnannans 338
Medicine Creek basin }ugger!
edIcIne Creek near .- 1 .. 339
Medicine Creek basin (lower)
edIcine Creek at KennébeC, S. Dak.........cvvunvnnans PPN et 340
White River basin
€@ River at Crawford, Nebr. .. .....oeiiuieriiiiiiininaroaninnrenneuneenannncss 341
White River below Cottonwood Creek, near Whitney Neb 342
White River near Oglala, S. Dak.. 343
White River near Kadoka, S. Dak . 344
South Fork White River near Rosebud, S. DaK......oviieiriiiniineiinnnns . 845
South Fork White River below White River' S 0 346
White River near Oacoma, S. Dak............... e e e 347
Fort Randall Reservoir at Picks’cown, F T - VP 348
Missouri River below Fort Randall Dam, S. Dak........vcvunnirieriunineainnaneennnans 349
Ponca Creek basin
Ponca Creek at Anoka, Nebr...........c.oovevenn.s e et 350
Niobrara River basin
Niobrara River at Wyoming-Nebraska State line........ SN e e, 351
Niobrara River above Box Butte Reservolr, Nebr..........c..viiiiiineneninenennanns 352
Box Butte Reservolr, Nebr. ... ... ciiniiinnii i iiie i rtitiiecnnniensnas 353
Niobrara River below Box Butte Reservolr, Nebr....... e beee et iaaaeae 354
Niobrara River near Hay Springs, Nebr.........co.iuivieiivnncnnnnnnn e 355
Niobrara R1Ver near GOTAON, NEDT.............o.ousossseeeeneenneinnninos e 356
Niobrara River near Cody, Nebr. ... 357
Snake River near Burge, Nebr.................... et e r ittt 358
Minnechaduza Creek a Valentine Nebr .................. N ... 3859
Niobrara River near Sparks, Nebr..........cvirniiiniin it iiiinaariannaas 360
Niobrara River near Norden, Nebr................. ettt 361
Plum Creek near Meadville Nebr......... U NN 362
Long Pine Creek near Riverview Nebr v e s et e ane s as st e, ... 363
Keyapaha River at Wewela, S. . 364
Nicbrara River near S encer Nebr 365
Niobrara River at Niobrara, "Nebr. 366
Bazille Creek basin
z1Tlé Creek near Niobrara, Nebr..... 367
Lewls and Clark lake near Yankton S. Dak 368
Missouri River at Yankton, S. DaK.........uvvievsnnnnnnonn . . 369
James River basin
James RIver at New Rockford, N. DaK.......veveeiuuenrenuernnnounonneanans . 870
James River near Pingree, N. Dak..............ciouuvniinn, N .. 3N
Jamestown Reservoir near Jamestown, N. Dak.............. Criassrrenasasasvesan vee. 372
Pipestem Creek near Buchanan, N. Dak.............cnnues PN e raaes P 373
James River af Jamestown, N. DaK.......c.oviiinrnineanronnannnns e e ieess. 374
James River at Ia Moure, N. Dak..............ce0ouun.. it esteieereraasabaraaaeans 375
James River at Columbia, S. Dak.......... i e are e tesasesnens 376
Elm River:

Maple River at North Dakota-South Dakota State line................vvenninn. 377

Elm River at Westport, S. Dak............... PN ey ... 378
James River near s’cratford S.Dak............ [N Ceettiteeeenitiaanann 379
James River at Ashton, S. BaK.. . unnm e N 380

Snake Creek:

West Branch Snake Creek near Athol, S B 381
Snake Creek near Ashton, S, Dak............c.oo.u. s tessosaearansen 382
Turtle Creek at Redfield, S. Dak......... berectereraarernrenen e 383

James River near Redfield, S. Dak............... 384



bS CONTENTS

Gaging-station records--Continued
Misscuri River--Ccntinued
James Fiver bazin--Continued
Jamez River abt Huron, 8. Dak. ... ...t e
3and Creek near Alpsna, S. Dak........
James River near Forestburg, 5. Dak
Firesteel Creek near Mount Vernon,
James River near Alexandria, 3. Dak .
James River near Scotland, SUDBK. o o
Vermillion River basin
Vermillion RIver near Wakonda, S. Dak. .. ...ttt ininniininnennns
Big 3icux River basln
Big Sicux River at watertewn, S.
Big ficux River near Brocokings, 5.
Big Sioux River near Dell Rapiis,
Skunk Creek near Sioux Falls, S, Dak
Big Siocux River at Sioux Falls, S. Dak
Rock River near Rock Valley, Iowa............
Dry Creek at Hawarden, Iowa....................
Big Sioux River at Akron, Towa................... ..
Missourl River at Sicux City, Towa. ... ...ttt iie e
Revisione of Reccrds fur diseontinued staticns:
Madison River below Cherry Creek, near Nerris
Madlson River near Three Forks, Mont.......... ... ... . ...
Gallatin River at Axtell Bridge, near Gallatin Gateway, Mont
Crow Creek near Radersburg, Mont............. .. .o vioian..
Missouri River near Townsend, Mont.....................
Lump Gulch Creek at Castrow's Ranch, near Clancy, Mont.
Tenmile Creek near Helena, Manb........................
Deadman Creek near Marysville, Mont................
(Canyon Creek near Canyon Creek, Monb................
Cottonwood Creek near Canycn Creek, Mont........... ..
Little Prickly Pear Creek near Canyon Creek, Monb......
Dearborn River above Falle Creek near Clemons, Mont......
Missouri River at Cascade, Mont............. ... ... .....
Smith River near White Sulphur Springs, Mont......................
Smith River abcve Fivemile Creek, near White Sulphur Springs, Mont..
Smith River at Truly, Menb.. ... ..o
Willow Creek near Augusta, Mont
Smith Creek near Augusta, Mont...
Sun River at Fort Shaw, Mont
Sun River at Sun River, Mont..
Muddy Creek near Power, Mont..
Belt Creek near Belt, Mont........... . ....o.uviniinenn,

Badger Creek near Family, Monb.........................
Birch Creek at Swirt Dam, near Dupuyer, Mont...........
Birch Creek near Dupuyer, Monb........... ... ...covann.
Dry Fork Marias River at Fowler, Mont..........vo..onn.nn

Teton River at Strabane, Mont................c.ocviiinn...
South Fork Musselshell River near Martinsdale, Mont......
Flatwillow Creek near Flatwillow, Mont................
Flatwillow Creek near Wimnett, Mont... .................
Battle Creek near Chincok, Monbt..............evennunnn.nn
Milk River at Malta, Monb......... ... ... .. coovoiiiiii...
Frenchman River at 50-Mile, near Bracken, Jackatchewan......
Beaver Creek near Bowdoin, Monb................... ... .. ...
Beaver Creek near Saco, Mont....... ... .. .oceiiinnnnn
Porcupine Creek at Nashua. Mont
Little Porcupine Creek at Frazer, Mont.
Woodbine Creek near Nye, Mont...............cooviuiinnn
East Rosebud Creek at Roscoe, Mont
Rock Creek at Rockvale, Mont....................ooun.n.
Pryor Creek above Pryor Mont . ..
Willow Creek near Crowheart Wyo
Popo Agie River below Arapahoe Wyo
Paint Rock Creek near Bonanza, Wyo
Shell Creek ab Shell, Wyo.....ooiirienineriianenennns
Soap Creek near mouth, near St. Xavier, Mont.................
Lodgegrass Creek near Lodgegrass, Mont...................... ..
Discharge measurements at points other than gaging stations.......
Index

ILLUSTRATIONS

Figure 1, Gaglng-station structures: Nicbrara River below Box Butte, Reservoir,
Nebr; B, Wind River near Crowheart £ Y
2. Map of the United States showing areas covered by the 18 annual volumes on
surface-water SuppLly.. ... ... iuiit et i i e e e

3, Comparison of discharge at three key gaging-stations during 1957 water
year with median discharge for 25-year period................cevevurin..

Page



SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN ABOVE SIOUX CITY, IOWA, 13E7

SCOPE OF WORE

This volume is cne of a series of 18 reports presenting measurements of stage, dis-
charge, and content of streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1957. Since 1888, when the United States Geological Jur-
vey first studied streamflow in relation to problems of irrigation, similar measurements
have been made at more than 12,750 gaging stations in the 48 States and at many cthers in
the Territories of Alaska and Hawaii. On 3eptember 30, 1957, the Geological 3urvey and
cooperating organizations were maintaining 7,030 gaging stations, including those in
Alaska and Hawali. Discharge measurements only were made at many other points in the
1957 water year. The name of each stream measured at points other than gaging stations
is not listed in the index to this report. Only the major river basins in which measure-

ments were made are listed under the item "Discharge measurements" in the index.

COOPERATION

Many State, municipal, and private organizations have cooperated with the G(Geological
Survey in this work by either furnishing or helping to collect data. Organizations that
supplied data are acknowledged in station descriptions, and organications that assisted
in the collection of data through cooperative agreements with the Survey are:

Jowa: Iowa Geological Survey, H. G. Hershey, director and State geologist; and
State Highway Commission, J. G. Butter, chief englneer, and Mark Morris, director
of research; Towa Natural Resources Couneil, 0. R. McMurry, director.

Montana: Office of the State Engineer, F. E. Buck; State Water Conszrvation
Board; city of Bozeman.

Nebraska: Department of Roads, L. N. Ress, State engineer, and H. G. Schlitt,
deputy State engineer; Department of Water Resources, D. S. Jones, Jr., director:
and Nebraska Mid-State Reclamation District, Doyle Graham, chief enginesr.

North Dakota: State Water Conservation Commission, M. W. Hoisveen, chief engi-
neer.

South Dakota: Water Resources Commission, J. W. Grimes, chief engineer.

Wyoming: Office of the State Engineer, Earl Lloyd.

Assistance in the form of funds or services was given by the Corps of Engineers, De-
partment of the Army, in collecting records published herein for 71 stations, of which 3
were in Iowa, 13 in Montana, 4 in Nebraska, 17 in North Dakota, 30 in South Dakota, and 2
in Wyoming.

Assistance was also furnished by the Bureau of Reclamation and the Office of Indian
Affairs of the United States Department of the Interior; and the United States Department
of State.

The following organization alded in collecting records:

Montana: The Montana Power Co.

On waters adjacent to the international boundary, certain gaging stations are main-

tained by the United States (or Canada) under agreement with Canada (or the United
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States) and the records are obtained and conwiled in a manner equally acceptable in both

countries. Thess stations are designated herein as "International gaging stations.”
DIVISION CF WORK

The stream-gaglng work was done by the Water Resources Division of fhe Geological
3urvey under the directlor. of personnel shown in the preface. The data for stations in
the several 3tates were collected and prepared fou publication in the district offices

listed below.

State District office Address
Towa 8/, oo Towa City......... e e SOBnydraalic Laboratory, University
of Towa.
Montana b/............... Helen@.....oovvureounannn 409 Federal Buildingz.
Nebraska ¢/..... .. Lincoln.................. 510 Rudge-Guenzel Biilding.
North Dakota d/. Bismarck........... v..... 2023 Tnird Street.
South Dakota g&/. Bismarck, N. Dak......... 2024 Taird Street.
Wyoming g/ ...... Denver, Colo............. Denver Federal Center,
g/ Excep* for Big Sioux River at Akron.

~

Except for Madison River near West Yellowstone.

Including Keyapaha River at Wewelz, S. Dak.

Includi g Big Sloux River at Akron, JIowa.

Except Keyapaha River at Wewela,

Except for stations in Yellowstone National Park,

ote,--5.2tions in Yellowstone National Park are collected under the supervision of the Bolse dis-
trict, 21t Jefferson Street, Boise, Idaho.

e

€

ﬂQ

Information of a more detzlled nature than that published for most of the gaging sta-
tions given in this report is on file in the district offices listed above. Provisional
records of discharge prior to publication, and other unpublished data concerning the

gaging-statlon records may usually be obtained from the district office.
DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologic data, as used 1n this report, are defined
as follows:

Cubic foot per second (cfs) is the rate of discharge of a stream whose channel is

1 square foot in cross-sectional area and whose average velocity 1s 1 foot per second.

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of

water flowing per second from each square mile of area dralned, assuming that the runoff
is distributed uniformly in time and area.

Runoff in inches is the depth to which an area would be covered if all the water drain-
ing from it in a given period were uniformly distributed on its surface. The term 1s used
for comparing runoff with rainfall, which is also usu.ally expressed in inches.

Acre-foot is the quantity of water required to cover an acre to the depth of 1 foot and
1s equivalent to 43,560 cubic feet. The term is commenly used in relation to storage for
irrigation.

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 00,0372 inch from 1 square mile.

Stage-discharge relation is the relation between gage height and the amount of water
flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. This feature may be a natural constricticn of the

channel, a long reach of the channel, or an artificial structure.
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continual change in the physical features that form the control, the daily mea< discharge
1s determined by the shifting-control method, in which correction factors based on indi-
vidual discharge measurements and notes by engineers and observers are used in applying
the gage heights to the rating tables. If the stage-discharge relation for a station is
temporarily changed by the presence of aquatic growth or debris on the control, the daily
mean discharge is computed by what is essentially the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backwater from
reservolrs, tributary streams, or other sources. Thils necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in determining
discharge. Information requisite for determining the slope or fall is obtained by means
of an auxiliary gage set at some distance from the base gage. At some stations the stage-
discharge relation is affected by changing stage. If so, the rate of change in stage 1is
used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountalnous regions of other parts the stage-discharge relation 1s affected by ice during
the winter, and it becomes Impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occaslonal winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for other stations In the same or nearby basins. If the
stage-discharge relation is affected by ice, this information is given in a note to the
table. No mention 1s made of occasional days of ice effect if the degree of accuracy of
daily records 1is not changed.

The data herein presented generally comprise a description of the station, a skeleton
rating table, and a table showing the daily discharge and monthly and yearly discharge and
runoff of the stream. Records are published for the water year which begins on October 1
and ends on September 30. A calendar for the water year 1957 is shown on page IV for the
purpose of finding the day of the week for any date.

The description of the station gives the location, drainage area, records svailable,
type and history of gages, average discharge, extremes of discharge, general remarks, and
notations of revisions of the previously published record. The location of tre gaging
station and the drainage area are obtained from the most accurate maps availatle. River
mileage, given under "Location" for some stations, 1s that determined and used by the
Corps of Engineers unless otherwise noted. Under "Records available" are given the periods
for which there are published records generally equivalent to those at the present site.
Under "Gage" are given the type of gage currently in use and the datum of the present gage
above mean sea level, and a condensed history of the types, locations, and datums of pre-
vious gages used during the period of records available. Under "Average discrarge" is
given the average discharge for the number of years indicated. It is not given for sta-
tions having fewer than five complete years of record or for stations where cranges 1n
water development during the period of record causes the figure to have little significance.
Under "Extremes" are glven the maximum discharge and gage height; the minimum discharge if
there is little or no regulation; the minimum daily discharge if there is extensive regu-
lation (also the minimum discharge if useful); and the minimum gage height (urless 1t 1s
of no importance). In the first paragraph, the data given are for the complete current

water year unless otherwise specified. In the second paragraph, the data given are for
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the periods of record within the calendar year dates in the heading (not necessarily
those for the complete years indicated by the heading dates). Reliable information con-
cerning major floods that have occurred outside the period of record are given in the
third or last paragraph under "Extremes." Unless otherwise qualified, the maximum dis-
charge corresponds to the crest stage obtained by use of a water-stage recorder, a crest-
stage indicator, or a nonrecording gage read at the time of the crest. If the maximum
gage helght did not occur at the same time as the maximum discharge, it 1s given sepa-
rately. Information pertaining to the accuracy of the records and conditions which af-
fect the natural flow at the gaging station is given under "Remarks."

Previously published records of some stations have been found to be 1n error on the
basis of data or information later obtained. Revisions of such records are usually pub-
lished along with the current records in one of the annual reports. In order to make it
easiler to find such revised records, a paragraph headed "Revisions (water years)" has been
added to the description of all stations for which revised records have been published.
Listed therein are all the reports in which revislons have been published, each followed
by the water years for which figures are revised in that report. In listing the water
years only one number is given; for instance, 1933 stands for the water year October 1,
1932, to September 30, 1833. If no daily, monthly, or annual figures of discharge are
concerned in the revision, that fact is brought out by notations after the year dates as
follows: "(M)" means that only the instantaneous maximum discharge was revised; "(m)" that
only the instantaneous minimum was revised; and "(P)}" that only peak diszharges were re-
vised. If the drainage area has been revised, the report in which the revised figure was
first published is given. It should be noted that for all stations for which cublc feet
per second per square mile and runoff in Inches are published, a revision of the drainage
area necessitates corresponding revision of all figures based on the drainage area. Re-
vised figures of cublic feet per second per square mile and runoff in inches resulting from
a revision of the drainage area only, are usually not published in the annual series of
reports.

Skeleton rating tables are published for all stations except those at which the daily
discharge for the greater part of the open-water perlod was determined by the shifting-
control method, the slope method, or other special methods involving an equivalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally
not published for stations on canals.

For stations equipped with water-stage recorders, except those on streams subject to
sudden or rapld fluctuatlon, the daily table gives the discharge correspinding to the
daily mean gage height. For stations subject to such fluctuation the daily mean gage
height may not indicate the true dally mean discharge, which must be obtained by averaging
the discharge for parts of the day or by using the discharge integrator, an instrument for
obtaining the daily mean discharge from a continuous gage-height graph a2d containing, as
an essentlal element, a curve representing the stage-discharge relation at the station.
For stations equipped with nonrecording gages, the table of daily discharge gives the
discharge corresponding to once-daily readings of the gage, or to the mean of twice-daily
readings, or to the mean gage helght determined from gage-helght graphs based on gage
readings. For periods of rapidly changing stage, the dally mean discharge is determined
from gage-height graphs based on gage readings, the frequency of which is stated in the

station description.



EXPLANATION OF DATA 7

In the table of daily discharge, the figures for the maximum day and the minimum day
for each month are underlined. If the figure 1is repeated, it 1is underlined only on the
first day of 1ts occurrence.

In the monthly summary below the daily table, the line headed "Total" gives the sum of
the dally figures; it is the total cfs-days for the month. The line headed "Msan" gives
the average flow in cubic feet per second during the month. Runoff for the month may be
expressed in cubic feet per second per square mile (line headed "Cfsm"), or in inches
(1ine headed "In."), or in acre-feet (line headed "Ac-ft"). Figures for cubic feet per
second per square mile and runoff in inches are omltted 1f the drainage area includes
large noncontributing areas, or if the average annual rainfall over the drainaze basin 1s
usually less than 20 inches.

In the yearly summary below the monthly summary, the figures of maximum are the maximum
daily dlscharges, not the momentary discharges when the water was at crest staze. Like-
wise, the minimums in this summary are the minimum daily discharges.

Peak discharges and the times of their occurrence and corresponding gage helghts of
most stations are listed below the table of dally and monthly discharge. All independent
peaks above the selected base are given. The base discharge, which is given in paren-
theses, 1s selected so that an average of about three peaks a year will be presented.

Peak discharges are not published for canals, ditches, drains, or for any stream for which
the peaks are subject to substantial control by man.

Footnotes to the table of dally discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-height re-ord and ice
effect, or by other effects that reduce the degree of accuracy of the records. Days on
which dlscharge measurements were made are indicated by asterisk and footnote unless they
were made at frequent regular intervals, in which instance the general frequency of dis~
charge measurements is given under "Remarks" in the station description.

For most gaglng stations on lakes and reservoirs the data presented comprise a descrip-
tion of the statlon and a monthly summary table of stage and contents. For some reservoirs
a table showing daily contents or stage is given. A skeleton table of capaclty at given
stages is published each year for all reservoirs for which records are published on a
daily basis, but it is not published for reservoirs for which only monthly data are given.

Discharge measurements and determinations of peak flows made at sites other than gaging
stations are listed at the end of each report.

At many gaging stations water samples are collected from the streams for the purpose
of making chemical analyses, computing dissolved solids, suspended sediment loads, and
particle-size distribution, or measuring water temperatures. For most of these samples
the results are published in -an annual series of water-supply papers entitled "Quality
of Surface Waters of the United States" which is issued in four volumes. In this report
under "Remarks" a reference is made to quality-of-water records collected at gaging sta-
tions on a regular basis and published in the quality-of-water reports. At many other
gaging stations quality-of-water data are obtalned at irregular intervals and published
as "miscellaneous analyses" in quality-of-water reports; such records are not referred to
in "Remarks" paragraph in this report. At many gaging stations water temperature is ob-
tained also at the time a discharge measurement is made; such temperature readings are not

reported in the quality-of-water annual reports.

483665 O -58 -2
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy cf streamflow data depends primarily on (1) the stability of the stage-
discharge relation or, if the contrel is unstable, the frequency of discharge measure-
ments, and (2) the accuracy of observations of stage, measurements cf discharge, and in-
terpretation of records.

The station description states the degree of accuracy of the records. "Excellent"
indicates that, in general, the errcr in the daily reccords 1s belileved to be less than
5 percent; "good," less than 10 percent; "fair," less than 15 percent; aad "poor," prob-
ably more than 15 percent. The records of monthly and yearly mean discharge and runoff
are, in general, more nearly accurate than the daily records.

Runoff at some stations, as indicated by the monthly mean, may vary widely from nat-~
ural runoff, owing to diversicn, consumpticn, regulation by storage, increase or decrease
in evaporation due to artificlal causes, or to other factors. For such stations, figures
of cublc feet per second per square mile and runoff in inches are not published unless
storage or diversion records are included tc indicate the extent of the regulation or di-
versicn, or unless satisfactory adjustments can be made for changes in contents of reser-
voirs or for other changes incident to use and contrecl. Evaporation from a reservoir is
not included in the adjustments for changes in reservoir contents, unless it is so stated.
Even at those stations where adjustments are made, large errors in computed runcff may
occur when relatively large negatlve adjustments are made or when evaporaticn is large in
comparison with the observed discharge.

Many gaging stations on streams in the irrigated areas of the United States are situa-
ted above most of the diversions from those streams, and therefore the discharge recorded
does not actually show the water supply available at the stations for further development,

because water must first be supplied to exlsting irrigation systems.
PUBLICATIONS

To facilitate publications of the annual series of reports, the area of the United
States is divided into 14 parts whose houndaries coincide with certain natural drainage
lines. Formerly, the results of streamflow measurements were published in 14 volumes, one
for each of the 14 parts. Beginning with the reports for 1951, the records are published
in 18 volumes, there being 2 volumes each for Parts 1, 2, 3, and 6. The boundarles of the
various parts are indicated by the follewing 1ist and the map in figure 2.

Part 1. North Atlantic slope basins, in two volumes:
A, North Atlantic slope basins, Maine to Connecticut.
B, North Atlantic slope basins, New York to York River.
2. South Atlantic slope and eastern Gulf of Mexicc basins, in two velumes:
A, South Atlantic slope basins, James River to Savannah River,
B, South Atlantic slope and eastern Gulf of Mexico basins, Ogeechee River
to Pearl River.
3. Ohio River basin, in two volumes:
A, Ohio River basin except Cumberland and Tennessee River basins.
B, Cumberland and Tennessee River basins.
. 3t. Lawrence River basin.
. Hudson Bay and upper Mississippi River basins.
. Missourl River basin, in two volumes:
A, Misscurl River basin above Sioux City, Iowa.
B, Mlssourl River basin below Sioux City, Iowa.
7. Lower Mississippi River basin.
8. Western Gulf of Mexlco basins.
9. Coleorade River basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Pacific slcpe basins in Washington and upper Columbia Rlver basin.
13. Snake River basin.
14. Pacific slope basins in Oregon and lower Columbia River basin.

UL
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The records at most of the stations discussed in these reports extend over many years.
bischarge measurements at many points other than regular gaging stations have been made
each year and are published at the end of each report. The streams and points of meas-
arement are listed in the same order as the streams and gaging stations in the body of
the report. An index of the records obtained before 1904 has been published in Water-
Supply Paper 119.

Each of the reports on the surface-water supply for the year 1939 (Water-Supply Paper
876 for the Missourl River basin above Sioux City, Iowa) contains, for the area included
in that report, a summary of yearly discharge at gaging stations at which 10 or more
complete years of record had been collected. These summaries were reprinted separately.

Reports also have been published that are compilations of records for various areas,
usually a single State or drainage basin. These reports contailn records previously pub-
1ished (some of which may have been revised), as well as some records not contained in
the annual series of water-supply papers. The following table 1lists reports of this type

for Missourl River basin above Sioux City, Iowa.

Reports containing compilations of records of discharge by States and dralnage basins

WSP Period Report
1894-1906 Surface water supply of Nebraska.
1894-1921 Surface waters of Wyoming and their utilization.
1898-1917 Water supply of St. Mary and Milk Rivers (Mont., Canada).
1881-1938 Surface waters of Missourl and St. Mary River basins (Mont,),

Records of discharge have been published also in State reports. Some of these are not
contained in the publications of the Geological Survey or are revisions of records pre-
viously published in its water-supply papers. The following table contains a list of

these reports for the area covered by this report.

State reports containing compilations of records of discharge

State Period Report Issued by
Towa.......... 1873-1932 | Stream-flow records of Iowa................| State Planning Board.
Douiinninnn 1873-1940 | Water-Supply Bull. 1, Summaries of yearly Iowa Geological Survey.
and flood flow relating to Iowa streams..
Do..ovinnn, 1941-42 | Water-Supply Bull. 2, Surface water re- Do.
sources of Iowa.
Dot 1942~50 | Water-Supply Bull. 3, Surface water re- Do.
sources of Iowa.
Montana....... 1889-1911| 5th biennial report............ e, Office of the State Engil-
neer.
DoO.iininns 1881-1938| Special Rept. 10, vols. 1-4, Water re- Montana Agricultural Exper-
sources of Montana. iment station.

1894-1914} 1st hydrographic report.............. v.....| Bureau of Water Power, Ir-
rigation, and Drainage.
1814-28 2nd hydrographic report........ P Do.

191¢-21 Report to Governor of North Dakota on flood; State engineer.

control.
1882-1925| Surface water Supply of North Dakota (with Do.

12th blennial report).
1882-1938] Surface water in North Dakota.......... ....} State Planning Board.
1882~1944| Supplement B, 4th biennial report..........| State Water Conservation

Commission.

163368 anmual o biennial veporta in which ave sontalnen records of alscharee: Montana, Nebraska,
North Dakota, South Dakota, and Wyoming.

The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on the
stage and dlscharge of many streams during major flocds has been included in soecial re-
ports on these floods published by the Geological Survey or other agencies. The more re-
cent of these special reports also contain other pertinent hydrologic information and an~
alyses and compilations of data relating to earlier notable floods. A list of these re-

ports is given on the following page.
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Report Issued by

WSP 147: Destructive floods in the United States in 1904. U. S.

WSP 162: Destructive floods in the United States in 1905. DO.Geological Survey.

WSP 520-G: Some floods in the Rocky Mountain regilon. Do.

W3P 771: Floods in the United States, magnitude and frequency. Do.

W3P 847: Maximum discharges at stream-measurement statlons Do.

through September 1938.
WSP 1137-A: Missourl River Basin Floods of April-May 1950 in Do.
North and South Dakota.

WSP 1137-I: Summary of floods in the United States during 1950. Do.

WSP 1227-D: Summary of floods in the United States during 1951. Do.

WSP 1260-B: Floods of 1952 in the Missouri River basin. Do.

WSP 1320~A: Floods of June 1953 in Northwestern Iowa. Do.

WSP 1320-B: Missouri River Basin Floods of 1953 in Montana. Do.

WSP 1370-A: Floods of June 1954 in Iowa. Do.

Bull. 1: Towa floods, magnitude and frequency. Iowa I'ighway Research
Board.

Floods in Nebraska, magnitude and frequency. Nebraska State Depart-
ment of Roads and
Irrigation.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

Records of daily discharge for South Cottonwood Creek near Gallatin Gateway and Rocky
Creek (East Gallatin River) near Bozeman, Mont., have been collected by Montana State

College, Civil Engineering Department, since 1954.
HYDROLOGIC CONDITIONS

Runoff was below median at the outset of this year and remained so during November ex-
cept in North Dakota and South Dakota when general rains and melting snow caused runoff
considerably above median. During December streamflow in Nebraska was entirely ground-
water effluent and small streams in northern Nebraska have shown a considerable decrease
in base flow the past 3 years. Runoff continued near or below median during the period
January to April throughout the area. A slight increase in runoff occurred in streams in
South Dakota following the general ralns of Apr. 18-20. Streamflow continued at or below
median in Wyoming and Montana during May, even though prairie streamflow increased
slightly in Montana as the result of general rains May 19-21, and was well above median
in the Dakotas. Minor floodlng occurred along Sun River in Montana through the combined
effect of snowmelt and rains, and runoff west of the Missourl River in South Dakota was
excesslve in Moreau, Cheyenne, Bad, and White River basins; peak discharges were below
maximum of record, but were the highest in several years. Maximum discharge of record
occurred on White River below Cottonwood Creek near Whitney, Nebr. during the flood of
May 20, 1957; a gage height of 20.1 £t was reached with a corresponding discharge of
4,500 cfs. Some western tributaries of the Missouri River in North Dakota reached bank-
full stages following the storm of June 21-22 when 6 inches of rain fell near Amidon.
Floods occurred in the southeastern part of South Dakota as a result of the storm of
June 16-17 when as much as 11 inches of rain fell in slightly more than 24 hours in
some areas and 4 inches fell over most of the area. Peak stages of Skunk Creek and Big
Sioux River were the highest known according to local residents. Flooding occurred in
the Yankton, Sioux Falls, Dell Rapids, and Flandreau areas; 5 persons drowned and prop-
erty damage was heavy. An outstanding flood on Bazille Creek near Niobrara, Nebr. oc-
curred June 16, The flood reached a stage about 4.0 ft higher than any flood in recent
years. Record June flows occurred at some points in the upper Missouri and Yellowstone
River basins in Montana. Runoff remained fairly high in July and was above median
throughout all the area. Runoff continued above median during August and September ex-
cept in Montana where it was below. For three key gaging statlons in the area covered
by this report a comparison of monthly and yearly mean discharges for the 1957 water
year with the median discharges for the 25-year period (1921-45) is shown in figure 3
on opposite page.



Discharge, in ofs

HYDROLOGIC CONDITIONS 13

Judith River near Utica, Mont. & 227
Drainage area, 331 sq mi.

180

160

140

120

100

Discharge, in cfs

Qct. Nov. Dec. Jan. Feb. Mar. July Aug. Seot. The

350

Cannonball River at Breien, N. Dak. &) 61

Drainage area, 4,100 sq mi.

, in ofs

100

June

@8,’194

Big Sioux River at Akron, Iowa
inage area, 9,030 sq. mi.

1600

B

April May June July Aug.
Explanation
$ Median of monthly mean discharge for 25-year period 1921-45.
Monthly mean discharge during water year 1957.

Figure 3. Comparison of discharge at three key gaging stations during 1957 water year with
median discharge for 25-year period.




14 GAGING-STATION RECORDS
MISSOURI RIVER MAIN STEM
Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.--Lat 44°39', long 112°03', near center of sec. 2, T. 14 S., R. 4 W., on right
L:.lré e}t Kennedy Ranch, 4 miles upstream from Long Creek and 14 miles northwest of
eview.

Drainage area.--318 sq mi.
Records available.~-July 1936 to September 1957 (no winter records 1943-57).

Gage .--Water-stage recorder and wooden control. Datum of gage is 6,596.37 ft above mean
sea level, unadjusted. Prior to Sept. 30, 1936, staff gage and Oct. 1, 1936, to
Aug. 27, 1942, water-stage recorder, at site 1 mile upstream at different datum.

Extremes.--Maximum discharge during year, 1,020 cfs May 6 (gage height, 4.77 ft), mini-
mum recorded, 30 cfs Aug. 26.
1936-57: Maximum discharge recorded, 1,360 cfs Apr. 30, 1952 (gage height,
5.24 ft); minimum, 1.5 cfs Sept. 2, 1940.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
Which are poor. Diversions for irrigation of about 6,000 acres above station.

Revisicns (water years).--WSP 1086: 1946. WSP 1339: 1937.

Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.5 28 3.5 535

1.7 45 4.0 681

2.0 90 4.5 875

2.5 223 5.0 1,170

3.0 393

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day | oct. Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 46 b50 - 662 513 160 54 42
2 18 b45 - 805 g8 148 a53| 40
3 49 b4 S - 880 458 131 a5l 38
4 50 b45 - 925 443 108 a49 37
S 52 b50 - 992 423 1139 a47 *37
6 49 54 - 998 405 122 *46 37
7 52 53 - 969 384 110 46 38
8 55 50 - 942 381 104 43 40
9 59 49 - 936 374 100 41 35
10 59 48 - 920 371 92 40
11 59 46 - 885 384 96 38 38
12 68 44 - 915 371 92 42 40
13 64 45 - 969 336 90 35 40
14 59 42 - 947 316 86 36 42
15 81 b42 - 915 340 81 35 43
16 69 42 - 890 362 76 35 42
17 68 42 - 839 365 14 35 42
18 69 a42 - 801 362 71 36 41
19 *66 a4l - 789 336 72 36 41
20 61 a4l - 789 310 72 36 40
21 68 a40 - 71 33 38
22 59 a40 - 68 33 41
23 69 a42 - 68 32 43
24 16 add 64 31 43
25 50 a45 *b8Q 62 3z 44
26 66 a4b bl00 61 32 45
27 76 a4s bl20 59 31 46
28 69 a4s bl40 57 34 49
29 62 ads 380 55 31 oy
30 88 a45 - = 637 55 36 48
31 §5(-=----~ e -——— -—e--- 54 38]------
Totall 1,901 1,350 - 24,730| 10,240 2,674 1,197 1,229
Mean 61 3 45.0 - 798 341 86.3 38.6 41.0
Ac-fg 3,770 2,680 - 49,050 20,310 5.300 2,370 2,440
Calendar year 1956: Max -~ Min -~ Mean -~ Ac-ft -
Water year 1956-57: Max - Min - Mean - Ac-ft -

* Discharge measurement made on this day.
a No gage-helght record; discharge estimated on basis of weather records.
b Stage-discharge relation affected by ice.



MISSQURI RIVER MAIN STEM 15
Red Rock River below Lima Reservoir, near Monida, Mont:.

Location.--Lat 44°39'20", long 112°22'00", in SWi sec. 32, T. 13 S., R. 6 W., on right
bank just downstream from Lima Reservoir, 7 miles northwest of Monida.

Drainage area.--560 sq mi, approximately.

Records available.--July 1911 to September 1918, May 1925 to September 1957. No winter
records in some years prior to 1941. Prior to October 1950, published as "below Red
Rock Reservoir."

Gage.--Water-stage recorder and 40-foot Cippoletti weir. Altitude of gage is 6,530 ft
{estimated from spillway elevation based on Montana State Water Conservation Board
datum). July to December 1911, staff gage at site 900 ft downstream at different
datum. 1912-13, float gage; 1914-18, 1925-27, reference point; 1928 to Mar. 31, 1934,
staff gage; all at present site and datum. Apr. 1 to Oct. 21, 1934, staff gage at
upstream face of dam at different datum. Oct. 22, 1934, to May 7, 1939, staff gage
at present site and datum.

Average discharge.--27 years (1911-16, 1917-18, 1925-28, 1929-30, 1934-35, 1941-57),
15§ cfs (110,800 acre-ft per year).

Extremes.--Maximum discharge during year, 526 cfs June 1 (gage height, 2.30 ft); mini-
mum daily, 11 efs Jan. 21, 22.
1911-18, 1925-57: Maximum discharge observed, 2,500 cfs May 15, 1933 (gage height
height, 5.40 ft), estimated release to prevent failure of dam; no flow at times.

Remarks .--Records good. Flow regulated by Lima Reservoir (see p. 241). No storage
uring 1934. Diversions for irrigation of about 10,000 acres above reservcir,

Revisions (water years).--WSP 1389: 1912, 1934.

Rating tables, water year 1956-57 (gage height, in feet, and discharge,
in cubic feet per second
(Shifting-control method used Aug. 6-8)

Oct. 1 to Jan. 20 Jan. 21 to Sept. 30
0.2 14 0.2 11 1.5 250
.3 24 -4 33 2.0 401
.5 50 7 77 3.0 853
1.0 134
Discharge, in cubic feet per second, water year October 1956 to September 1957

Day oct, Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.,
1 35 22 22 22 13 13 13 43 517 354 245 284
2 35 22 22 2z 13 13 13 73] 183 354 245 284
3 38 22 2z 22 13 13 13 54 462 358 245 284
4 36 22 22 *21 13 13 13 60 462 358 245 281
5 36 2z 22 22 13 13 13 72 462 323 245 *281
6 36 2z 22 22 13 13 13 17 462 306 *302 284
7 36 2z 22 2z 13 13 13 1z8 462 308 363 268
8 36 22 22 22 13 13 13 130 466 306 375 213
9 36 22 2z 22 13 13 13 128 466 303 371 213
10 38 2z 22 22 13 13 13 147 441 303 368 213
11 36 2z 22 2z 13 13 13 162 425 300 364 213
12 36 22 22 22 13 13 13 162 425 362 364 213
13 36 22 22 22 13 13 13 159 425 394 361 213
14 35 22 22 22 13 13 13 159 425 394 358 196
15 35 2z 22 22 13 13 13 159 386 394 354 182
16 35 22 22 22 13 13 13 159 364 394 354 182
17 35 22 22 2z 13 13 13 159 361 394 348 1ez2
18 35 22 22 22 13 13 19 157 358 394 548 155
19 *35 22 22 22 13 *13 21 155 358 390 345 140
20 35 22 2z 17 13 13 21 157 358 373 342 138
21 34 22 22 11 13 13 20 159 354 332 335 136
22 34 22 22 13 13 20 199 354 332 335 134
23 25 22 22 13 13 13 20 220 358 320 329 132
24 22 22 22 13 13 13 *20 220 358 292 329 152
25 22 22 13 13 13 20 218 358 2g2 326 132
28 22 22 22 13 13 13 20 218 *358 292 523 132
27 22 22 22 13 13 13 20 258 358 259 298 132
28 22 22 22 13 13 13 27 *345 354 248 292 132
29 22 2z 22 13 - 13 43 413 354 248 287 130
30 22 22 22 13| - ----- 13 43| 454 354 248 284 130
31 22|-=---- - 22 13y ---~-- 13 - ----- 517t------ 245 28Lf -----~
Total| 981 660 682 573 364 403 535 5,697; 12,128} 10,168 9,961 5,741
Mean 31.6] 22.0 22.0 18, 5] 13.0] 15.0| 17.8] 184 404 328 32 191
Ac-fYf 1,950 1,310 1,350 1,140 722 799! 1,060} 11,300| 24,060[ 20,170| 19,760 11,390
Calendar year 1956: Max 536 Min - Mean 122 Ac-ft 88,740
Water year 1956-57: Max 517 Min 11 Mean 131 Ac-ft 95,010

* Discharge measurement made on this day.
Note .--Discharge computed from twice-daily staff-gage readings Oct. 31 to Apr. 15.



16 MISSOURI RIVER MAIN STEM
Red Rock River near Dell, Mont.

Location.--Lat 44°47', long 112°43', in NWi sec, 20, T. 12 S., R. 9 W., on right bank
a mile downstream from Sage Creek and 43 miles northwest of Dell.
Drainage area.--1,420 sq mi, approximately.

Records available.--June 1942 to September 1957 (no winter records).

Gage.--Water-stage recorder and concrete control. Altitude of gage is 5,870 ft {(by
barometer) .

Extremes.--Maximum discharge recorded during year, 188 cfs Sept. 7 {gage height
2.77 £t); minimum recorded, 11 cfs Oct. %-{3 ’ P (e2e e
1942-57: Maximum discharge, 1,480 cfs June 9, 1944 (gage height, 4.85 ft), from
rating curve extended above 600 cfs; minimum daily, 1.6 cfs May 20, 1945,

Remarks.--Records good except those for period of no gage-height record, which are

poor. Some regulation by Lima Reservoir (see p. 241). Diversions for irrigation of

about 35,000 acres of which about 2,000 acres lie below station.

Revisions (water years).--WSP 1339: 1947-49.

Rating table, water year 1956-57 (gage height, in feet, and
discharge, in cubic feet per second
(Shifting-control method used Oct. 1-5)

1.8 9.8 2.4 98
1.9 16 2.7 187
2.0 28 3.0 295
2.2 58

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day | Oct, Nov, Dec. Jan. Feb. Mar, Apr. May June ’_Jl'ly Aug. Sept.
1 25 60 - 53| 82 117 113] 147
2 21 52| - 58| 86| 128 128 144
3 15 72 - 57 82 119 124 144
4 14 80 - 47 68| 117 113 147
5 14 88 - 51, 60 113 104 *142
6 12 94 - 22| 53 95 *102 152
7 11 94 - 25| 51 88| 8 173
8 I 94 - 20 0] 90 115 170
9 11 96 - 68| 88| 135 160
10 12 98 - 32 96 84| 137 160
11 12 102 - 39 104 82 133| 160
12 11 102 - 108] 88| 126 157
13 12 100 - 70| 74 92| 119 164
14 12| 86 - 112 70 96| 119 1176
15 12| 84 - 111 74 100 1286 167
16 12| 86 - 30 124 102 144] 164
17 12 88 - 47 137 108 154] 162
18 12 86 - 28 100 124 157 160
19 #12] 84 58 - 36| 90| 137 154 157
20 13| a85 - 78] 94 144 144 160
21 12 ago| 44 98| 126| 154 140| 154
22 12 a90 62 90| 124 T4 142] 150
23 12| a95 +52 60 84 124| 147, 140| 144
24 14| a95| *62 88| 119 144 133| 144
25 23 290 45 80| 113 137 133| 142
26 33 a85) 39 72| 113| 133 133 140
27 32 a85| 27 54 #108 130 130 137
28 30] a85 34 33 94 12)] 126| 137
29 32| a8s [ 49 *29 84 106| 128 140
30 40| a8y 51 34/ 80) 108] 147] 133
31 Bl ------ R, 53 - - ---- 104 150} - -.-T-
Total 557 2,626 - - -] - -] 1,754 2,746] 3,535] 4,057] 4,587
Mean 18.0| 87.5) - - - - - 56.6] 91.5| 114 131 153
Ac-ft{ 1,100 5,210 - - - - -| 3,480 5,450, 7,010, 8,050 9,100
Calendar year 1956; Max - Min - Mean - Ac-ft -
Water year 1956-57: Max - Min - Mean - Ac-ft -

* Discharge measurement made on this day.
t Result of discharge measurement.

a No gage-helght record; discharge estimated on basis of weather records and records for Beaver-

head River at Barratts.



GRASSHOPPER CREEK BASIN 17
Grasshopper Creek near Dillon, Mont.

Location.--Lat 45°07', long 112°48', in NWi sec. 26, T. 8 S., R. 10 W., on left bank
% miles upstream from mouth and 11 miles southwest of Dillon.

Drainage area.--350 sq mi, approximately.

Records available.--March 1921 to June 1933, October 1945 to December 1953, March 1955
To September 1957 (only one year of winter records prior to 1945)

Gage.--Water-stage recorder. Altitude of gage is 5,350 ft (from topographic mav). Prior
To June 30, 1933, staff or chain gage at site 1,000 ft downstream at different datum.
Oct. 11, 1945, to May 15, 1946, staff gage at same site and datum.

Average discharge.--11 years (1922-23, 1945-53, 1956-57), 58.2 cfs (42,140 acre-ft per
year) .

Extremes. --Maxmum discharge during year, 433 cfs May 21 (gage height, 3.75 ft); mini-
TTmum, 3.4 cfs Aug. 30.

19’71 -33, 1945-53, 1955-57: Maximum discharge, 1,870 cfs Mar. 24, 1956 (gage
height, 6.47 £t in gage well, 7.33 I't from outside gage), from rating curve extended
above 600 cfs on basis of slope-area determination of peak flow; no flow July 5-11,
Aug. 3, 1930, Aug. 5, 6, 1931 (water diverted for irrigation).

Remarks.~--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 12,500 acres above station.

Rating table, water year 1956~57, except periods of ice effect (zage
helght, in feet, and discharge, in cublc feet per second)

1.4 3.0 2.0 25
1.5 4.0 2.2 46
1.6 6.0 2.5 88
1.7 9.0 3.0 190
1.8 13 4.0 510
Discharge, in cubic feet per second, water year October 1956 to Ssptsmber 1957
Day Oct. Nov. Dec, Jan, Feb. Mar. Apr. May June July Avg. Sept.
1 17 44 43 b30 ald b33 56 93 273 61 40 9.0
2 18 040 47 128 alZ| 035 53 a8 279 72 37 9.0
3 18] b40 53 b26 ald 38 51 93] 276 Ed 37 8.7
4 17 040 52| b24 alb 35 51 133 285 51 35 *9.4
5 20 48 43 b22 alé b34 51 208 264 43 33 8.4
6 22 51 25 b20 alé b34 66 172 264 34| #31 6.6
7 24 58 b20 b20 als 31 58 129 264 29 31 6.9
8 24 17 b20 b18 218 36 53 129 285 28 31 5.6
9 25 46 b25 bl5 220 72 58 218 328 25 30 5.4
10 32 47 b40 15 az2 €2 75 267 318 24 28 5.9
11 33 48 45 b17 a24 72 72 *232 235 23 26 7.8
12 32 45 145 bl18 a25 51 68 232 180 18 22 8.7
13 31 b40 b40 *b16 a25 140 66 230 188 22 19 8.7
14 34 135 *b38 b13 *24 b35 61 255 202 24 18 8.1
15 38 b28 135 al0 2 b29 74 297 195 25 16 7.5
16 35 130 b35 210 22 b32 74 230 230 24 14 7.5
17 35 b4o D35 alo b22 b34 82 202 198 20 13 8.1
18 *34 b35 b34 alo b2l b38 78 185 156 18 11 10
19 37 b25 b32 al2 20 *b40 83 205 129 I3 13 18
20 35 b20 130 alz b18 146 82 297 116 27 12 25
21 36 20 b20 al2 b18 b52 98 405 168 34 11 28
22 35 135 bl8 alz b20 b50 103 317 139 34 11 7z
23 37 46 pI8 al2 b24 b46 105 267 114 33 12 19
24 37 42 b20 al0 2 b43 35 235 98 38 12 19
25 36 39 b22 alo 28 140 74 230 82 52 10 19
26 37 37 b28 alo 28 47 58 200 74 45 8.4 19
27 44 33 b27 2l0 29 145 54 *180 *78 48 7.5 19
28 46 34 b26 ale2 130 ba7 59 175 75 45 7.2 18
29 39 38 b28 alz B 51 77 188 69 38 4.4 18
30 47 40 D30 al2|------ 62 95 205 64 38 3.6 19
31 48| - ---- - b30 alzg|------ 71 - ----- 240f----=% 36 88| ------
Totall 998| 1,187 1,004 470 597| 1,379| 2,130| 6,534| 5,628| 1,081| €£91.0{ 385.3
Mean 32.2 38.9 32.4 15.2 21.3 44.5 71 0 211 188 34.9 19.1 12.8
Ac-ff 1,980 2,310 1,990 932 1,1801 2,740| 4,220| 12,960| 11,160{ 2,140] 1,170 764
Calendar year 1955: Max 771 Min 7.5 Mean 62.3 Ac-ft 45,200
Water year 1956-57: Max 405 Min 3.6 Mean 60.2 Ac-ft 43,550

Peak discharge (base, 110 cfs .--May 5 (6 p.m.) 228 efs (3.11 f£t); May 15 (11 a.m, to 3 p.m.)
307 cfs (3.36 £t); May 1 to 3 p.m.) 433 cfs (3.75 ft); June 9 7pm)552cfs(357f),
June16(2c04pm)245cfs(322fr, June 21 (1 to 2 p.m.) 190 cfs (3.00 ft).

* Discharge measurement made on this day

a No gage-helght record; discharge estimated on basls of 2 discharge measurements and weather
records.

b Stage-discharge relation affected by ice.



18 MISSOURI RIVER MAIN STEM
Beaverhead River at Barratts, Mont.

Location.--Lat 45°07', long 112°45', in SE: sec. 19, T. 8 3., R. 9 W., on left bank
1 mile upstream from Barratts, £ miles downstream from Grasshopper Creek, and
84 miles southwest of Dillon.

Drainage area.--2,740 sq mi, approximately.

Records available.--August 1907 to September 1957.

Gage.-~Water-stage recorder. Datum of gage is 5,268.00 ft above mean sea level, datum
of 1929. Prior to Oct. 19, 1934, staff or chain gage at same site and datum.

Average discharge.--44 years (1907-11, 1914-31, 1934-57), 409 cfs (296,100 acre-ft per
year].

Extremes.--Maximum discharge during year, 1,530 cfs June 17 (gage height, 3.34 ft};
minimum, 182 cfs Jan. 15 (gage height, 0.65 ft).

1907-57: Maximum discharge, 3,720 cfs June 20, 1908 (gage height, 6.1 ft); mini-

mun recorded, 69 c¢fs Jan. 30, 1938.
Remarks.--Records good except those for periods of ice effect, which are poor. Some

regulation by Lima Reservoir (see p. 241). Diversions for irrigation of about
90,000 acres above station.

Revisions (water gears .--WSP 1086: Drainage area. WSP 1279: 1908(M), 1910-12(M),
19 s 5-36.

Rating table, water year 1956-57, except periods of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

0.8 225 3.0 1,330

1.0 300 3.3 1,510

2.0 769

Discharge, in cubic feet per second, water year October 1956 to September 1957
bl TR AR T

Day { Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 240 320 336 300 240 285 336 316| 1,100 548 365 402
2 232 312 336 304 244 289 316 312| 1,150 621 344 381
3 232 320 340 300 244 292 324 32| 1,180 536 344 373
4 229 352 344 300 244 289 316 402| 1,220 543 328 *373
5 236 360 304 290 240 285 320 519| 1,240 524 316 369
[ 232 390 290 290 251 277 360 464} 1,290 509 *312 360
7 232 407 Z90 290 244 281 332 385 1,300 482 308 365
8 232 kLY 300 285 262 304 336 373| 1,330 496 308 369
9 236 385 310 280 266 348 344 s19| 1,390 473 308 369
10 244 394 324 285 266 332 365 606| 1,420 459 312 369
11 251 398 344 295 266 320 348 *567! 1,350 455 316 373
12 251 398 352 300 285 324 340 726| 1,180 437 312 365
13 251 394 356 300 273 296 336 867 1,020 433 296 360
14 255 352 348| *289 *281 281 332| 1,000 928 455 289 365
1s 262 328 344 266 270 433 285 360
16 258 340 *344 250 266 424 285 356
17 255 369 340 240 262 497 296 352
18 255 369 336 240 266 338 308 365
19 255 344 330 250 258 433 324 394
20 *262 340 320 260 258 482 328 415
21 252 332 310 260 250 514 336 424
22 262 336 300 255 250 5%0 340 102
23 273 348 300 250 255 454 340 385
24 277 344 300 240 270 459 340 369
25 289 344 300 235 277 454 340 360
26 308 332 320 235 296 450 332 344
27 320 332 330 235 300 428 336 336
28 316 332 308 240 5 411 328 332
29 304 332 304 240 - 492 328
30 308 332 308 2401 - - 391 365 332
31 336|------ 304 240| - ----- 377 385 ------
Totall 8,155| 10,630| 9,972 8,284| 7,369 9,541| 10,285| 25,150 31,955| 14,418 10,054 | 11,051
Mean 263 354 322 267 263 308 343 8l1| 1,065 465 324 368
Ac-ft 16,180| 21,080| 19,780| 16,430| 14,620] 18,920} 20,400| 49,880) 63,380| 28,600 19,940 21,920
Calendar year 1956: Max 1,680 Min 229 Mean 380 Ac-ft 276,200
Water year 1956-57: Max 1,490 Min 229 Mean 430 Ac-ft 311,100

Peak discharge gbaseE 800 cfs).--May 16 (10 to 12 a.m.) 1,290 cfs (2.93 ft); May 21 (2:30 to
3:30 p.m.) 1,490 cfs A 3 June 9 (B to 10 p.m.) 1,470 cfs (3.24 ft); June 17 (11 a.m. to lp.m.)

1,530 cfs (3.34 rt).
* Discharge measurement made on this day.
Note.~-Stage-discharge relation affected by ice Dec. 6-9, 19-27, Jan. 3-11, 16-29, Feb. 21-23.



BLACKTAIL CREEK BASIN 19
Blacktail Creek near Dillon, Mont.
Location.--Lat 45°03', long 112°33', in SE} sec. 14, T. 9 S., R. 8 W., on left bank

23 miles southeast of Dillon and 14 miles upstream from mouth.

Records avallable.--April 1946 to December 1953, April 1955 to September 1957.

Gage.--Water-stage recorder. Datum of gage is 5,667.59 ft above mean sea level, datum of
I929 (levels by Bureau of Reclamation).

Average discharge.-~9 years (1946-53, 1955-57), 57.7 cfs (41,770 acre~ft per year).

Extremes.--Maximum discharge during year, 236 cfs June 7 (gage height, 2.37 ft); maximum
%age hseight, 2.96 ft Feb. 24 (backwater from ice); minimum daily discharge, 10 cfs
ecC . 7.
194é-53, 1955-57: Maximum discharge, 399 cfs June 11, 1947 (gage height, 2.83 ft);
rga:scim?_m gage height, 4.62 ft Feb. 26, 1952 (backwater from ice); minimum discharge,
.6 cfs Nov. 9, 1952.

Remarks.--Records good except those for perlods of ice effect or no gage-heigtt record,
which are poor. Diversions for irrigation of about 4,000 acres above station.

Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used oct, 1, 2

1.0 7.0 1.5 59
1.1 14 2.0 146
1.3 34 2.5 277
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July ( Aug. Sept.,
1 27 30 40 325 25 50 41 52 130 146 51 56
2 23 30 10 35 25 S0 40 52 134 159 51 7
3 21 30 40 30 25 45 12 52 142 144 50 42
4 19 35 30 25 25 30 44 84 174 130 16 *39
5 18 35 15 25 25 306 46 100 193 122 42 35
6 20 36 10 25 30 35 49 82 219 116 40 34
7 20 36 10 25 30 42 42 79 230 113 *41 36
8 20 34 15 25 30 46 44 77 225 111 41 35
9 20 35 20 25 30 49 re 80 228 107 40 35
10 24 34 30 25 30 46 50 *82 219 100 40 39
11 24 35 35 30 35 42 48 85 203 98 39 40
12 23 34 35 30 35 38 42 100 174 100 39 38
13 25 34 30 *25 35 31 44 107 163 92 38 40
14 25 30 *25 25 35 30 50 109 156 82 38 40
15 25 30 30 20 *40 35 51 115 165 79 37 39
16 25 36 30 20 40 38 49 100 216 71 37 36
17 24 35 30 20 40 39 50 92 198 66 38 35
18 *26 30 30 20 40 *40 49 90 169 66 35 35
19 26 30 30 20 30 40 54 97 146 65 35 44
20 26 30 30 20 20 44 58 120 145 65 35 52
2l 26 35 25 20 15 48 52 142 181 64 35 52
22 25 40 20 20 20 39 54 125 167 64 40 49
23 27 45 20 15 30 38 *51 115 150 63 40 45
24 34 15 25 s 50 38 49 11 136 63 39 42
25 33 45 30 15 55 40 44 104 *130 62 38 40
26 35 40 35 15 55 38 41 100 130 62 36 39
27 41 40 10 15 50 39 40 #102 134 61 34 36
28 35 40 40 20 50 40 40 105 132 60 33 35
29 33 40 40 20 - 14 42 118 134 59 37 35
30 33 40 35 25|77 49 47 124 126 60 44 36
31 33 ------ 35 25| """ 44| " 130 |~ "7F B 55 E:
Total 816| 1,069 900 710 950| 1,255 1,397| 3,030| 5,050| 2,705 1,243| 1,206
Mean 26,3 35.6 29.0 22.9 33.9 40.5 46.5 97.7 168 87.3 40,1 40,2
Ae-f4 1,620 2,120| 1,790 1,410| 1,880| 2,4%0| 2,770| 6,010| 10,020| 5,370| 2,470| 2,390
Calendar year 1956: Max 136 Min 10 Mean 37.0 Ac-ft 26,890
Water year 1956-57: Max 230 Min 10 Mean 55.7 Ac-ft 40,340

#* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 1-5, 14, 15, Nov. 18 to Mar. 6, Mar. 14, 15.
No gage-height record July 18-27, Aug. 10-19, 24-27; discharge interpolated.



20 MISSOURI RIVER MAIN STEM
Beaverhead River at Blaine, Mont.

Location.--Iat 45°23', long 112°27', in NWiSE$ sec. 22, T. 5 3., R. 7 W., on left bank
at downstream side of bridge on State Highway 41, 1i% miles upstream from Ruby River
and 144 miles northeast of Dillon.

Drainage area.--3,630 sq mi, approximately.
Records avallable.--August 1935 to September 1957.

Gage .-~Water-stage recorder. Altitude of gage is 4,810 ft (by barometer). Prior to
eb. 17, 1949, wire-weight gage at bridge half a mile upstream at different datum.
Feb. 17, 1949, to June 28, 1951, wire-weight gage at present site and datum.

Average discharge.--22 years, 397 cfs (287,400 acre-ft per year).

Extremes.--Maximum discharge during year, 1,630 cfs June 19 (gage height, 6.78 rt); maxi-
mum_gage helght, 6.96 ft Jan. 11 (backwater from ice); minimum discharge, 39 cfs Aug. 2.
1935-57: Maximum discharge observed, 3,130 cfs June 12, 1944 (gage height, 6.76 ft,
site and datum then in use); maximum gage height, 7.23 ft Nov. 20, 1955 {back water
from ice); minimum daily discharge, 7.0 cfs May 25, 1940.

Remarks.~-Records good except those for period of ice effect or no gage-height record,
which are poor. Some regulation by Lima Reservoir (see p. 241). Diversions for 1rri-
gation of about 115,000 acres above station.

Rating table, water year 1956-57, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1, May 28 to June 1, June 23 to
July 15, Sept. 28-30)

2.4 35 4.0 386
2.8 60 5.0 722
3.0 122 7.0 1,770
3.5 228

Discharge, in cublc feet per second, wate

ear October 1956 to September 1957

Day Oct. Nov. Dec. Jan, Feb, Marjgj Apr, May June July Aug. Sept.
— S N S
1 197 567 532 493 260 438 520 388 518 269 57 482
2 175 532 539 490 270 434 500 360 582 250 46 521
3 162 539 546 462 280 438 490 335 607 287 50 500
1 152 582 546 414 300 434 500 350 611 366 51 510
5 140 603 504 395 310 418 500 472 596 388 *51 518
5 133 618 476 380 320 418 500 535 637 376 46 #507
7 129 629 458 380 335 431 530 441 682 347 48 528
8 133 844 440 380 366 445 520 306 743 320 57 518
9 129 526 40 360 401 458 520 344 913 332 51 553
10 126 629 500 360 408 493 540 468 1,030 326 55 553
11 131 633 550 380 408 458 570 468| 1,080 292 55 539
12 150 633 580 400 421 468 540 504! 1,040 230 67 539
13 195 622 593 400 434 451 520 663 881 181 70 549
14 199 603 567 400 451 421 500 804 764 158 77 557
15 216 553 549 380 *496 418 490 876 743 146 80 496
16 221 553 #546 350 465 421 490 909| 1,060 127 88 482
17 221 585 546 320 445 434 500 986| 1,410 110 97 451
18 223 593 542 300 445 #455 500 858| 1,560 92 112 428
19 256 589 542 300 440 458 510 726 1,600 115 122 48¢
20 *261 567 528 310 400 490 510 830 1,390 170 146 578
21 269 567 507 320 370 532 500/ 1,180| 1,160 211 158 640
22 295 553 479 310 350 500 500! 1,370| 1,160 197 131 629
23 354 564 472 *#290 350 472 #507{ T1,360( 1,160 175 133 596
24 379 567 460 240 400 472 518 1,230 957 152 162 560
25 428 557 460 170 450 482 490( 1,140 #6598 146 162 535
26 462 549 465 160 470 482 451 885 600 144 177 533
27 472 546 490 160 472 482 421 678 575 142 190 504
28 493 539 514 180 455 479 398 557 482 114 216 458
29 490 532 504 200 - 504 376 %441 382 112 250 441
30 504 528 500 220| - 528 382 411 335 88 332 441
31 524}---"-- 493 240|------ 539] - ~---- 428 -- -+ 74 458 -----~
Totall 8,199| 17,402| 15,868| 10,144 10,972| 14,353| 14,793 21,303{ 25,956| €,437| 3,795| 15,638
Mean 264 580 512 32 39 463 49 687 865 208 122 521
Ac-ff 16,260 34,520| 31,470| 20,120 21,760{ 28,470 29,340| 42,250{ 51,480| 12,770| 7,530( 31,020

Calendar year 1956: Max 1,370 Min 43 Mean 379 Ac-ft 275,300
Water year 1956-57: Max 1,600 Min 48 Mean 452 Ac-ft 327,000

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec, 8-12, 24, 25, Jan. 6 to Feb, 6, Feb, 19-26.
No gage-height record Apr, 1-22; discharge estimated on basis of recorded range in stage and records
for station at Barratts.



RUBY RIVER BASIN 21
Ruby River above reservoir, near Alder, Mont.

Location.--Lat 45°11', long 112°09', in SWiSWi sec. 31, T. 7 S., R. 4 W., on left bank at
Puller Hot Springs, a quarter of’'a mile upstream from Cottonwood Creek 6 miles up-
stream from Ruby dam, and 10 miles south of Alder.

Drainage area.--537 sq mi.
Records available.--May 1938 to September 1957.

Gage.--Water-stage recorder. Datum of' gage is 5,440.2 ft above mean sea level (river-
profile survey). Prior to Sept. 9, 1938, wir-e-weight gage at bridge 1,500 £t down-
stream at datum 5.2 ft lower. Sept 9, 19:38 to Aug. 6, 1955, water-stage recorder at
site 500 ft dcwnstream at datum 0.5 £t lower.

Average discharge.--19 years, 160 cfs (115,800 acre-rt per year).

Extremes.--Maximum discharge during year, 867 cfs June 3 (gage height, 4.47 ft); minimum,
cfs Oct. 12, 13 (gage height, 2.31 ft).
1938-57: Maximum discharge, 1,230 cfs May 21, 1948; maximum gage height, 4.70 Tt
May 28, 1956; minimum disch&rge 47 ofs Aug. 17, 18 1840 (gage height, 0. 9% ft), but
may have been less during periods of ice effect .

Remarks .--Records good except those for periods of ice effect, which are poor. Diversions
Tor irrigation of about 3,000 acres above station.

Rating table, water year 1956-57, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

Z.2 65 4.0 665
2.5 118 4.5 880
3.0 265

Discharge, in

Day | Oct. Nov, Dec, Jan, T Feb. L_Ma:-. Apr. M&y June July Alg. Sept.
1 87 121 106 101 95 a8 101 159 674 351 114 121
2 88 112 106 99 95 88 95 188 669 362 112 114
3 87 118 108 99 93 88 97 214 781 313 116 114
4 90 123 108 95 93 88 95 262 712 287 112 118
5 30 123 100 90 95 88 99 382 *#764 265 110 114
6 87 128 95 90 *97 85| 103 429 682 244 110 114
7 82 125 90 95 100 30 94 462 656 234 110 114
8 8z 123 50 95 105 92 99 503 589 223 108 112
9 77 121 90 *#93 110 94 99 524 565 217 105 112
10 77 118 95 90 110 95 101 544 503 *207 103 114
11 77 121 100 95 105 30 99 597 450 204 103 116
12 76 114 103 100 94 *394 97 725 409 204 103 116
13 12 121 105 100 90 92 99 725 386 191 105 *116
14 74 106 105 93 a8 88 99 721 355 182 *110 114
15 77 108 103 97 88 88 *99 656 332 176 112 112
16 *82 106 105 95 a7 90 97 *577 351 170 110 108
17 82 116 105 95 87 90 105 552 374 161 103 105
18 82 114 105 95 87 30 99 544 351 159 101 106
19 83 105 103 95 85 90 106 608 320 170 93 116
20 87 100 101 95 83 92 105 704 320 170 101 118
21 90 103 97 95 83 95 105 597 409 167 97 118
22 90 105 95 93 85 88 110 515 390 159 101 114
23 94 105 95 30 88 87 121 483 347 150 110 114
24 101 106 97 85 92 88 116 458 324 142 103 114
25 101 105 99 80 97 90 106 445 317 132 101 114
26 99 106 100 80 94 90 105 450 313 128 97 118
27 99 106 101 82 90 88 99 515 324 130 95 114
28 95 105 101 85 90 a8 106 593 313 128 95 110
29 90 106 101 88 - 92 118 635 302 128 97 108
30 101 *106 101 90|~ """ - 101 125 639 306 130 112 101
31 121)------ 101 92)---"-- 101 - T 835] - """ 121 1e3) -~~~
Totall 2,720| 3,376/ 3,111] 2,873 2,606 2,808 3,099 16,040 13,648 6,005| 3,278 3,397
Mean 87,7 113 100 92.7 93.1 90.6 103 517 455 194 106 113
Ac-ff  5,400{ 6,700/ 6,170] 5,700 5,170/ 5,570 6,150| 31,810( 27,070| 11,910 6,500 6,740
Calendar year 1956: Max 300 Min 72 Mean 148 Ac~-ft 108,300
Water year 1956-57: Max 781 Min 72 Mean 172 Ac-ft 124, 900

Peak dischar € base 560 cfs).--May 12 (2:30 p.m.) 811 cfs (4.34 ft); May 20 (9:30 a.m.) 777 cfs
(4,26 £t); June 3 0 p.m.) 867 cfs (4 47 ft).

* Discharge measurement made on thls day.

Note.--Stage-discharge relation affected by 1ce Nov. 19-21, Dec. 5-11, 21-24, 28, Jan. 4-13,
Jan, 16 to Feb. 10, Feb. 20-22,




22 RUBY RIVER BASIN
Ruby River near Alder, Mont.

Location.--Iat 45°17'30", long 112°06'00", qwaEl. sec. 28, T. 6 8., R. 4 W., on left
bank 200 ft upstream from highway bridge 2z miles south or Alder, '3 miles downstream
from Ruby River Reservoir, and 6 miles upstream from Alder Creek.

Records available.--April 1929 to June 1939, July 1946 to September 1957.

Gage.--Water-stage recorder. Altitude of gage is 5,190 ft (from topographic map). Prior
o Apr. 28, 1932, staff %age at site 1,2%0 ft ddwnstream at different datum. Apr. 28,
1932, to June 30, 1939 staff gage at bridge 200 ft downstream at different datum.

Average discharge.--16 years (1929-30, 1934-38, 1946-57), 92.8 cfs (67,180 acre-ft per
yeary .

Extremes.--Maximum discharge during year, 564 cfs June 4 (gage helght, 4.03 ft); minimum
aily, 12 efs Apr. 21.
1929-39 1946-57: Maximum discharge, 1,380 cfs June 11, 1947 (gage height, 5.35 ft),
from rating curve extended above 800 cf$ by logarithmic plotting, minimum daily,
0.3 cfs Apr. 12, 1938.

Remarks.--Records good except those for the perlod Aug. 20 to Sept. 30, which are fair,
and those for periods of ice effect, which are poor. Flow regulated by Ruby River
Reservoir. Diversions above station for irrigation of about 9,500 acres of which
about 5,000 acres lie below station.

Rating tables, water year 1956-57, except perilods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting~control method used May 31 to June 4, Aug. 31 to Sept. 30)

Oct. 1 to June 4 June 5 to Sept. 30
1.8 1z 2.9 206 2,2 24 3.0 169
1.9 17 3.4 374 2.4 42 3.5 340
2.1 35 4.0 620 2.6 68 4.0 543
2.4 81 2.8 111

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day | Oct. Nov. Dec, Jan. Feb, Mar, Apr. May June July Auvg. Sept.
1 26 65 38 28 »28 27 29 28 444 92 169 101
2 24 b72 36| 128 128 27 29 23 444 94 160 104
3 25 76 36 b28 b28 27 29 31 468 116 160 106
4 26 76 35 128 128 27 29 31 543 172 166 116
5 27 80 b34 28 »28 27 29 31 *53| 191 157 87
6 23 40 b34 b30[  *b28 b2g 30 31 498 172 144 65
7 18 40 b34 b30 b28 28 30 30 449 179 138 68
8 17 33 b3 b30 b28 29 30 30 401 223 138 70
9 17 20 b35|  #b32 128 23 30 31 363 #3217 135 68
10 16 16 b36 132 »28 29 30 36 317 169 130 68
11 14 15 b32 32 b30 b29 30 79 256 135 127 64
12 14 15 28 b32 31 *29 30 128 175 85 122 84
13 14 19 27 30 z9| 29 30 130 127 76 119 60
14 14 b24 il 29 29 b29 27 135 87 74 *116 *61
15 14 b24 27 b29 29 28 *23 132 57 70 94 58
16 *13 24 27 b29 b28 28 21| %128 50 78 87 54
17 14 24 b2? »29 27 29 19 186 78 85 53
18 14 25 28 b29 b27| 28 18 292 54 81 83 43
19 19 b26 28 b29 27 28 18 370 55 94 72 40
20 25 b26 b28 b29 b27 28 16 481 54 101 72 30
21 29 28 b29 b2g ba7 28 12 527, 70 99 68 34
22 30 30 b29 b29 b27 b28 18 460 116 94 62 52
23 29 b30 b29 b28 27 28 27 370 130 106 122 47
24 29 b31 30 b28 28 b28 28 302 109 133 166 44
25 32 b3l b29 b28 28 28 28 263 104 138 81 42
26 34 b35 b29 b28 27 28 28 253 104 138 101 39
27 40 b38 29 »28 27 28 28 256 106 169 119 37
28 51 b38 29 128 27 28 28 299 97 195 116 36
29 52 *b38 29 b28 - 28 27 367 94 182 106 38
30 60 38 29 be8| - - - 29 28 416 97 182 99 38
31 85f------ 28 b28| - ----- 29} - =" 432{----"- 182 97| -~----
Total 825 1,057 950 901 782 813 779 6,311 6,459 4,115 3,611( 1,787
Mean 26.6 35,2 30.6 29,1 27.9] 28.2 26,0 204 215 133 116 59.6
Ac-f4 1,640| 2,100 1,880( 1,7%0] 1,550{ 1,730( 1,550{ 12,520( 12,8l0{ &,160( 7,160[ 3,540
Calendar year 1956: Max 374 Min 13 Mean 50.4 Ac-ft 36,630
Water year 1956-57: Max 543 Min 12 Mean 77.9 Ac-ft 56 430

* Discharge measurement made on this day
b Stage-discharge relation affected by ice.



RUBY RIVER BASIN 23
Ruby River at ILaurin, Mont.

Location.--Tat 45°21', long 112°07', in 3WiSEL sec. 32, T. 5 S., R. 4 W., on right bank
200 Tt downstream from highway bridge in Laurin and three-quarters of a mile upstream
from Alder Creek.

Records available.--August 1946 to September 1957.

Gage.--Water-stage recorder. Altltude of gage 1s 5,045 It (from topographic mao).
Average discharge.--11 years, 85.2 cfs (61,680 acre~-ft per year).

Extremes.--Maximum discharge during year, 352 cfs May 21 and sometime during period
¥ 22 to June 5 (gage height, 4.51 ft); minimum daily discharge, 16 cfs Apr. 22.
1946-57: Maximum discharge, 980 cfs June 11, 1947 (gage height, 6.43 f£t); minimum
daily, 10 cfs Feb. 19, 20, 1955, Feb. 15-17, 1956.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
wnlcn are poor. Flow regulated by Ruby River Reservoir. Diversions above station for
irrigation of about 13,000 acres of which about 2,000 acres lie below station. The
flow of Clear Creek (secondary channel of Ruby Rilver) which begins approximately
3 miles upstream and returns to river approximately 3 miles downstream is not included
in discharge.

Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
%shlfting-concrol method used May 19-22, June 5-10)

2.6 14 3.5 172
2.7 20 4.0 297
3.0 61 5.0 555
Discharge, in cublc feet per second, water year October 1956 to September 1957
-
bay | Oct. Nov. Dec, Jan., Feb. Mar, Apr, May June July Aug. Sept.
1 32 58 29| 22 az3 23 28 21 az70 a80 al30 78
2 29 b58 29 b2z az3 23 27 2z a280 a80 alzs 84
3 29 b59 29 b2z az4 23 27 23 a300 a90 alzo 88
4 30 59 29 b20 azg 23 27 25 a3s0 allo al25 30
5 30 55 bz8 bl8]| *hz28 23 28 26 *342 alzo al20 Xy
6 30 40 b26 b20 b28 b23 29 27 337 allo allo 72
7 27 40 b26 b20 b28| 23 28 27 304 allo allo 69
8 28 36 b27 bl9, b23 22 28 26 280 al40 all0 67
9 27 25 b28 *blg b28 23 28 27 262 *138 allo 67
10 29 2z b29 b20 b27 2z 28 28 240 alzo alos 87
11 28 19 b29 b23 b27 *b24 27 45 also alno aloo 85
12 27 19| 29 b25 b27 25 28 88  a140 880 al00 65
13 28 19 28 b2s b25 25 28 93 allo a7s ag9s *63
14 28 21 27 b23 b24 23 27 101 a8s a0 a90 61
15 *30, b22 27 b21 b23 23 *22 *99 a65 a70 *78 55
18 26 22 27 b20 21 23 20 97 ag0 a75 a7z 55
17 23 22 25 b20 b2z 23 19 115 a60 a75 ags 53
18 25 21 26 b21 22 23 19 191 a65 a80 a68 52
19 28 b22 26 b22 b22 23 19 270 a65 a85 aS57 50
20 30 b22 27 b23 b29| 25 18 317 a65 a90 a56 47
21 33 23 b27 b24 b20 25 17 342 a80 ag90 52 44
22 36 25 b26 b2z b22 25 16 322 aloo a85 49 52
23 40 25 b2é b2o b24: 25 19 az260 allo ag95 56 49
24 41 23 b26 b20 27 23 2z azlo allo allo 101 47
25 41 25 b25 b20 27 23 2z also a9s5 allo 65 47
26 44 28 bz4 az20 28 23 2z aldo allo 69 48
27 48 b30 bz24 az20 25 25 2z al40 al30 78 43
28 50 30 b24 az2o0 25 25 22 al70 alS0o 78 41
29 49 b29 b2s a20 - 26 20 a200 al40 78 41
30 55 *29 b25 azl| - 27 21 az40 al4o 74 46
31 58} ----- - 23 az2| - 28| - -~ 2260 - 2140 74
Total 1,055 928 826 654 694 740 708 4,112 4,805 3,196 2,724 1,788
Mean 34.0 30.9 26.6 21.1 24.8 23.9 23.6 133 160 103 87.9 59.6
Ac-f 2,090 1,840 1,640 1,300 1,380 1,470 1,400 8,160 9,530 6,340 5,400 3,550
Calendar year 1956: Max 227 Min 10 Mean 41.8 Ae-ft 30,310
Water year 1956-57: Max 350 Min 16 Mean 60.9 Ac-ft 44,100

# Discharge measurement made on this day.

a No gage-height record; dlscharge estimated on basis of recorded range in stage, 3 dlscharge
measurements, and records for stations near Alder and near Twln Bridges.

b Stage-discharge relation affected by ice.

483665 O -58 ~3
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RUBY RIVER BASIN

Ruby River near Twin Bridges, Mont.

Location.=--Lat 45°30', long 112°20', near west line of sec. 10, T. 4 S., R. 6 W., on

TIght bank at upstream side of highway bridge, 1% miles upstream from mouth and
23 miles south of Twin Bridges.

Drainage area.--986 sq mi.
Records avallable.--August to October 1940, July 1941 to June 1943, July 1946 to

eptember .

Gage .--Water-stage recorder. Altitude of gage 1s 4,670 ft (by barometer). Prior to

une 30, 1943, staff gage at same site at different datum.

Average dlscharge.--12 years (1941-42, 1946-57), 201 cfs (145,500 acre-f% per year).

Extremes .--Maximum discharge during year, 754 cfs June 9 (gage height, 5.86 ft); minimum

aily, 70 cfs Jan. 23, 24.
1940-43, 1946-57: Maximum discharge, 1,500 cfs June 12, 1947 (gag= helght,
6.89 ft); minimum daily, 1.8 cfs May 20, 21, 26, 27, 1954.

Remarks.--Records fair except those for periods of ice effect or no gage-height record,
which are poor. Some regulation by Ruby River Reservoir, 24 miles above station.

Diversions above station for irrigation of about 28,500 acres of which 500 acres lie
below station.

Rating table, water year 1956-57 except periods of ice effect ggage
height, in feet, and discharge, in cubic feet per second
(Shifting-control method used May 19 to Aug. 16, Aug. 24, 25,
Aug. 28 to Sept. 30)

3.0 77 5.0 645

3.5 170 6.0 1,075

4.0 291

Discharge, in cubic feet per second, water year October 1956 to September 1857

Day oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 163 230 163 126 100 120 138 90 240 352 199 190
2 157 222 163 178 00| 120 130 82 273 372 1390, 191
3 144 225 174 124 100 110 138 5| 313 340 197 201
4 134 245 172 120 110 110 142 91 385 346 170 206
5 130 252 150 110 110 100 155 95 497 349 161 208
6 124 245 130 100 110 110 150 98 *575 310 157 206
7 124 238 120 100 120 120 138 98 674 283 150 210
8 128 222 120 100 120 120 134 96 658 283 144 213
9 124 208 120 95 110 120 132 103 737 *291 138 220
10 121 194 130 90 110 120 128 96 62| 273 132 228
11 124 185 140 100 110 *117 124 95 567 255 138 225
12 126 179 150 110 120 126 123 134 478 235 136 230
13 128 177 150 110 130 121 123 148 395 204 142 *232
14 132 168 150 100 130 117 123 150 310 192 134 232
15 *134 160 142 90 130 121 *118 150 255 192 *132 230
16 136 170 144 90 130 121 112 *146 240 179 128 232
17 134 179 142 90 130 123 112 138 235 163 126 225
i8 136 179 140 90 130 124 110 152 220 150 123 225
19 140 160 140 90 110 124 110 185 210 57 121 238
20 146 150 136 90 100| 121 110 242 220 220 118 268
21 150 157 132 80 100 123 105 349 378 220 119 265
22 146 168 120 80 110 119 100 359 388 215 117 260
23 155 168 120 70 120 117 100 32¢ 405 210 121 265
24 163 166 125 0 130 119 107 275 378 208 134 258
25 161 161 128 80 130 119 110 232 340 208 142 248
26 172 159 130 80 130 117 108 210 324 206 126 240
27 185 159 130 80 120 115 105, 206 352 201 124 235
28 197 163 128 90 120 115 105 194 368 218 130 220
29 204 161 128 90 - 121 98 192 352 228 136 210
30 210 *161 126 90| - 130] a8 201 329 210 155 210
31 222)------ 128 100| - -~ --- 128| - ---=- 235) - ---- 206 168 ------
Total 4,648/ 5,611 4,271 2,961 3,270| 3,688 3,577 5,251} 11,758 7,476| 4,409| 6,824
Mean 150 187 138 95.5 117 119 119 169 392 241 142 227
Ac-fYf 9,220 11,130| 8,470 5,870 6,490| 7,320/ 7,090| 10,420| 23,320| 14,830| 8,750| 13,540

Ca.
wa

lendar year 1956: Max 463 Min 18 Mean 133 Ac-ft 96,650
ter year 1956-57: Max 737 Min 82 Mean 175 Ac-ft 126,400

* Discharge measurement made on this day,
Note.--Stage-discharge relation affected by 1ce Nov., 15, 19, 20, Dec. 5-24, Jan. 4 to Mar, 10 (no

gage-helght record Dec. 8-14, Jan. 31 to Feb., 4, Feb, 15 to Mar. 10; discharge estimated on basis of

4

discharge measurements and records for station near Alder).



BIG HOLE RIVER BASIN 25
Big Hole River near Melrose, Mont.

Location.--Lat 45°32', long 112°42', in SWf sec. 34, T. 3 S., R. 9 W., on left bank at
downstream side of bridge on U. S. Highway 91, an eighth of a mile downstream from
Rock Creek and 8 miles south of Melrose.

Drainage area.--2,470 sg mi, approximately.
Records available.--March 1924 to September 1957 (records for 1924-32 fragmentery).

Gage.--Water-stage recorder. Altitude of gage is 5,031 ft (by barometer). Prior to
June 14, 1927 water-stage recorder, and July 1/, 1927, to Sept. 30, 1931, chain gage,
at site 13 miles upstream at different datum.

Average discharge.--25 years (1932-57), 1,129 efs (817,400 acre-ft per year).

Extremes.--Maximum discharge during year, 8,940 cfs May 21 (gage height, 6.13 ft}; mini-
mum, 165 cfs Aug. 22 (gage height, 0.97 ft)
1924-57: Maximum discharge, 23 000 cfs June 14, 1927, caused by failure of Wise
River Reservolr Dam (gage height, {40 ft, from floodmark site and datum tten in use),
from rating curve extended above 8,000 cfs, maximum dlscharge unaffected by dam
failure, 14,100 cfs June 3, 1948 (gage height, 7.76 ft); minimum observed, 49 cfs
Aug. 17, 1931 (gage height, 0.70 ft, site and datum then in use).

Remarks .--Records good except those for periods of ice effect or no gage-height record,
" which are poor. Diversions for irrigation of about 136,000 acres above station.
Records of chemical analyses, temperatures, and suspended sediment loads for the water
year 1957 are given in WSP 1521.

Rating table, water year 1956-57, except periods of ice effect (gage
hei%ht, in feet, and discharge, in cubic feet per second)
Shifting-control method used May 20-26, June 5-30,
Aug. 31 to Sept. 7)

0.8 145 2.0 660 5.0 5,340
1.0 195 3.0 1,690 6.0 7,940
1.5 370 4.0 3,200 7.0 11,120
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct, Nov. Dec. Jan, Feb, Mar, Apr. May June July Avg. Sept.
1 310 465 354 340 240 9 435| 2,330| 6,220] 1,620 seo| 213
2 314 370 362 320 240 110 405| 2,68 6,610 1,530 506 219
3 314 354 405 300 240 400 440| 2,800{ 7,000( 1,450 465 225
4 306 385 405 300 250 380 425 3,400| 7,070} 1,440 450 *228
5 298 470 310 300 260 360 435 3,880| 7,220| 1,340 425 228
6 298 548 240 300 260 370 455| 4,600| 7,020| 1,240 425 228
7 306 578 200 300 270 390 445| 4,460| 6,660| 1,140 *415 237
8 310 55¢ 200 290 270 420 465| 4,420 6,320] 1,120 395 231
9 314 578 220 290 280 420 488] 5,170| 6,710| 1,060 370 216
10 318 554 250 290 280 410 506| *5,240| 6,240| 1,020 358 210
11 326 572 350 300 290 360 646| 5,360 5,390 980 338 216
12 330 560 380 310 300 350 692 5,290| 4,460 920 314 213
13 334 572 380 310 310 350 785| 5,270| 3,880 893 286 207
14 342 488 370 300 310 360 848| 5,960| 3,580 893 280 207
15 342 395 *370 280 *320 362 950| 6,110| 3,520 920 269 213
16 346 375 370 270 340 62| 1,030 5,960| 3,460 893 262 213
17 *350 482 360 270 350 366| 1,080| 5,460| 3,440 848 252 219
18 354 455 360 280 350 350| 1,110| 5,150{ 3,290 803 243 240
19 358 346 360 280 340 354| 1,230 5,340| 2,900 785 234 276
20 370 298 300 280 300 *358| 1,460| 7,350| 2,700 794 222 306
21 362 354 260 385| 1,650| 8,090 2,990 794 210 322
22 370 435 250 338 1,710 *§fﬁ€6 2,970 830 182 318
23 375 415 260 346| 1,820 6,920| 2,820 848 188 318
24 385 405 280 338| 1,860| 5,960 2,460 830 180 314
25 385 410 300 358| *1,580| 5,120| 2,140 821 175 306
26 405 380 320 334| 1,250| 4,510| *1,900 767 180 306
27 465 354 340 354| 1,050| 4,330| *1,850 716 178 298
28 470 350 350 354 1,110| *4,550| 1,900 684 182 294
29 455 346 350 375| 1, soo 4,980 1,810 668 188 286
30 450 354 340 385 5,440 1,690 618 195 283
31 482 (- ----- 340 415 - 5,870 - 597 201f------
Totalf 11,144 13,202 9,936| 8,310| 8,810| 11,534 | 29,880 (160,060 126,220 29,862 | 9,128{ 7,590
Mean 359 440 321 268 315 372 996| 5,163 4,207 963 294 253
Ac-fY 22,100| 26,190 19,710 16,480 17,470 | 22,880 | 59,270 317,500 {250,400 { 59,230 | 18,110 | 15,050
Calendar year 1956: Max 11,400 Min 230 Mean 1,348 Ac-ft 977,600
Water year 1956-57: Max 8,090 Min 175 Mean 1,166 Ac-ft 844,400

Peak discharge {base, 3,400 cfs).--May 21 (8 to 9 p.m.) 8,940 cfs (6.13 ft); June 5 (1 to 2 p.m.)
7,416‘ETE'TST?%'T%TT""“"““'l

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. 10 to Mar. 14 (no gage-height record Dec. 6-3
Jan. 27 to Feb. 25; discharge estimated on basis of 2 discharge measurements, weather records, and
records for nearby streams).
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Records_available.--May 1946 to September 1953, April 1955 to September 1957.

BIG HOLE RIVER BASIN

Birch Creek near Glen, Mont.

Location.--lat 45°23', long 112°48', in SESEL sec. 23, T. 5 S., R. 10 W., on left bank
17 miles downstream from Sheep Creek and 8 miles southwest of Glen.

October 1950, published as "near Reichle.”

Gage .--Water-stage recorder.

o Nov. 16, 1949, at site 11 miles upstream at different datum.

Prior to

Altitude of gage is 5,840 ft (from topograohic map).

Average discharge.--9 years (1946-53, 1955-57), 30.2 cfs (21,860 acre-ft per year).

Prior

Extremes.--Maximum discharge during year, 200 cfs June 6 (gage helght, 3.72 ft); maximum
gage height recorded, 3.97 ft Nov. 17 (backwater from ice); minimum daily discharge,
3 cfs Nov. 20, 21, Dec. 6-8.

1946-53, 1955-57:

Maximum discharge, 246 cfs June 6, 1956 (gage height, 3.78 ft);

maximum gage height recorded, 4.75 ft Dec. 12, 1947, site and datum then in use (back-
water from ice); minimum discharge observed, 1.2 cfs Nov. 22, 1952 (gage height,
1.47 ft), discharge measurement.

Remarks.--Records poor.

waters,

Ne diversion above station.

Some regulation at lakes in head-

Recorded diversions from Willow and Bond Creeks 1lnto Birch C-eek above sta-
tion for 1957 are listed below.

Mean Runoff in

Date (cfs) acre-feet
May 7-22, 24-31.... 14.1 670
June 1-30,...... 23.1 1,370
July 1-31...... PN 14.7 906
Sept.9-11........... 10.0 60
The period........ 17.2 3,006

Cooperation.--Diversion record furnished by water commissioner.

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day | Oct. Nov. Dec, Jan, Feb, Mar. Apr. May June July Aug., Sept.
1 15| b1o 8.6 7.0 a5 b7 7.0 18 146 86 55 18
2 12 b8 8.0 7.0 as.5 b6.5 b7 20 153 3 50 13

3 10 b6 a8.0 b6.5 ad. b6.5 7.2 24 160 65 46 11

4 10 b6.5 a8.0 b5.5 a4.5 6.6 b7.5 42 158 59 45| *10

5 10 b7 a5 b5.5 a4.5 bE 7.4 57 155 51 *45 8.3
6 20 b8 a3 5.8 a5 b6.5 7.2 61 165 72 44 7.8
7 21 8.3 a% 6.4 a5 7.4 b7 69 139 72 42 7.2
8 20 8.3 a3 b6 a5 8.6 7.0 70 146 80 38 7.2
9 19 8.0 a4 b5.5 a5.5 6.8 7.6 86 130 50 35 7.6
10 *24 8.0 a5 b5.5 a5.5 b7 7.4 74 111 51 24 7.8
11 29 8.0 a7 6.0 a6 b7 7.0 *75 104 50 18 7.2
12 28 8.0 a8 6.2 ab 6.8 6.6 87 104 49 18 7.2
13 28 7.8 8.6 6.2 a6.5 6.6 5.8 85 98 *13 17 7.4
14 28 b6 *8.,9 6.2| *b6.5 b6.5 1.6 80 89 51 17 6.8
15 27 5.6 8.9 5.5 b7 b7 7.2 72 85 55 16 6.2
16 30 5.8 8.8 a5.5 a7 7.6 b7.5 70 a2 58 13 5.8
17 *30 b6.5 8.6 a6 a7 7.2 7.4 72 79 56 13 6.2
18 27 b5 8.6 aé.5 a7 *b7 7.2 75 79 55 13 7.8
19 27 bd 8.0 a7 a6 b7.5 7.2 93 76 56 13 9.2
20 26 b3 7.8 a7.5 a5 b8 7.2 87 85 56 12 9.5
21 25 b3 7.8 a8 as.5 7.6 7.8 65 80 55 12 10
22 24 3.2 6.4] *b8.5 a4. b7 7.6 56 70 56 13 10
23 22 3.4 b6.5 b a5 b7 8.3 52 56 65 15 9.5
24 20 3.4 b7 b7 a7 b7.5 7.8 51 59 65 13 8.0
25 15 3.3 7.6 b5 a7,5 7.4 6.6 47 *60 74 13 7.4
26 17 3.4 7.6 ad a7.5 b7 6.6 51 89 78 19 6.8
27 16 3.8 7.4 ad 7.4 6.8 6.8 *67 79 76 24 6.8
28 10 4.0 7.2 a4 b7 7.0 8.9 95 78 69 25 7.2
29 b9 4.2 7.2 a4,5 - 7.8 *13 106 80 64 16 7.4
30 b1T b5.5 7.4 as |=------ 7.4 15 112 79 62 14 1.8
31 12)------ 7.2 as |------ 7.0| - -~ 151f------ 59 15| ------
Total 622{ 175.0| 217.9| 186.3] 163.4( =217.6{ 232.0 2,170 3,054{ 1,917 753| 249.7
Mean 20.1 5.8 7.03 6,01 5.84 7.02 7,73 70.0 102 61.8 24.3 8.32
Ac-ff 1,230 347 432 370 324 432 460| 4,300| 6,060| 3,800 1,490 495
Calendar year 1956: Max 209 Min 3 Mean 31.4 Ac-ft 22,700

Water year 1956-57: Max 165 Min 3 Mean 27.3 Ac-ft 19,740

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis

records.

b Stage-discharge relation affected by ice.

of 2 discharge measuremerts and weather



WHITETAIL CREEK BASIN 27
Whitetail Creek near Whitehall, Mont.

Location.--Lat 46°01'22", long 112°12!'27", in SE} sec. 10, T. 3 N., R. 5 W., on left bank
es downstream from Whitetail Reservoir 12 miles northwest of Whitehall and
131 miles upstream from mouth.

Records avallable.--November 1949 to November 1953, March 1955 to September 1937 (no
winter record after 1951).

Gage .--Water-stage recorder. Datum of gage 1s 5,640.52 ft above mean sea level, datum of
929, supplementary adjustment of 1952.

Extremes.--Maximum discharge during water year, 48 ofs July 21 (gage height, 3.13 ft);
minimum daily, 0.2 cfs Jan, 27-31.
1949-53, 1955-57: Maximum discharge, 126 cf's May 18, 1951 (gage height, 4.22 ft);
minimun recorded, 0.8 cfs Nov. 15, 1951 (gage height, 1.77 ft).

Remarks .--Records good except those for periods of ice effect, which are poor. Flow
Tegulated by Whitetall Reservolr (capaclity, 5,500 acre-ft).
Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
April 23 to Sept. 30

2.1 4.0 2.7 20
2.2 5.6 3.0 35
2.4 10 3.5 87

Discharge, in cublc feet per second, water year October 1956 to September 1857

Day oOct, Nov, Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 15 1.2 4 1.3 b 4.3 34 17 40 18
2 pr 1.1 4 Iz - ) 3 18 o 1|
3 14 1.0 *3.0 1 - 5.8 30 28 40 18
4 14 .9 1.8 .9 - 8.1 28 21 39 18
5 14 1.0 1 .8 - 9.5 28 20 29 17
6 14 .9 -5 .8 - 7.6 *25 20 39 17
7 14 .8 5 .9 - 7.4 27 20 39 17
8 14 .7 .8 .8 - 7.0 28 20 37 17
9 14 .7 .8 .8 - €.0 28 19 33 17
10 13 .7 1 .8 - 5.8 27 19 33 17
11 13 7 .9 1.1 - 6.2 24 19 32 17
12 13 W7 .8 1.3 - 5.8 23 *19 32 17
13 13 .8 .8 1.3 - 6.2 21 19 32 *17
14 12 .7 .8 1.2 - 8.8 17 19 32 16
15 *12 .7 .7 1 - 6.8 17 19 *32 16
18 9.8 .7 .7 .6 - *5.8 22 19 32 16
17 11 .7 .7 .5 - 5.8 23 19 32 16
18 10 .7 .7 .5 - 5.4 23 19 32 17
19 7.8 -5 .7 .5 - 8.0 23 20 32 18
20 5.4 5 .7 .5 - 17 24 26 31 18
21 4.4 .6 7 .5 - 19 26 42 31 17
22 2.7 .8 7 .5 B 22 24 iz 31 18
23 2.0 .9 .8 .5 *2.7 28 22 42 30 17
24 1.8 1.0 .8 R 2.5 34 20 42 30 17
25 1.4 1.3 .8 3 2.3 37 17 42 30 16
26 1.2 1.5 .9 .3 2.2 37 14 42 30 16
27 1.7 2 .9 2 2.3 37 13 42 31 18
28 1.8 2.5 .9 Zz 2.7 38 12 41 29 16
29 1.3 4.5 1.1 .2 3.7 38 11 40 19 18
30 1.2 z 1.6 2| ¢.2) 36 10 41 18 18
31 1.3|------ 1.4 A - mem-- 35 -mem-- 40 18| -~----
Total] 267.7 34.8 35.2 21.3 - 498.5 871 854 295 507
Mean 8.64 1.15 1.14 0,89 - 16.1 22.4 27.5 32.1 18.9
Ac-f 531 69 70 4 - 989 1,330 1,890 1,970 1,010
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max - Min - Mean - Ac-ft -~

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 1, Nov. 19 to Dec. 2, Deec. 5-12, 26, Jan, 231,



28 BOULDER RIVER BASIN

Boulder River above Rock Creek, near Basin, Mont.

Location.--Lat 46°15', long 112°30', in SW& sec. 20, T. 6 N., R. 7 W., on left bank half
a mile upstream from Rock Creek, 3 miles upstream from Thunderbolt Creek, and 12 miles
west of Basin.

Records available.--April to September 1936 (published as "at CCC Camp near Bernice"),
une 0 November 1953, April 1955 to October 1957 (seasonal records only after
1955), discontinued .

Gage .--Water-stage recorder. Altitude of gage 1s 6,240 ft (from topographic map). Prior
To Sept. 12, 1936, staff gage at site a quarter of a mile downstream at different
datum.

Average discharge.--7 years (1946-53), 11.7 cfs (8,470 acre-ft per year}.

Extremes,--Maximum discharge recorded during year, 140 cfs May 20 (gage height, 2.65 ft);
minTmum not determined.
1936, 1946-53, 1955-57: Maximum discharge, 582 cfs May 19, 1948 (gage height,
3.72 f£t); minimum daily, 0.5 ¢fs Jan. 28, 29, 1951, Mar. 23, 1953.

Remarks.--Records good except those for periods of ice effect or doubtful or no gage-
efght record, which are poor. No diversion above station.

Discharge, in cublic feet per second, water year October 1856 to September 1857

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 1.7 1.7 - 44 52 8.8 2.2 1.7
2 1.6 bl.6 - 49 47 8.8 1.9 1.7
3 1.5 bl.6 - 38 47 8.1 1.8 1.7
4 1.5 1.8 (*) - d2g 42 g.4 1.7 2.2
5 1.5 1.8 - d41 34 7.3 1.5 1.8
6 1.4 1.8 - d46 40 6.8 *1.,7 1.6
7 1.4 1.9 - d45 38 7.0 1.7 1.4
8 1.4 1.8 - d42 40 8.8 1.7 1.3
9 1.4 1.8 - 438 44 6.6 1.6 1.2
10 1.4 1.9 - 433 29 5.6 1.4 1.3
11 1.5 2.2 - d31l *24 5.6 1.4 1.3
12 1.5 2.2 - d3z 23 *4.3 1.4 1.6
13 1.6 2.2 - d34 22 4.1 1.3 1.8
14 1.5 bl.8 - ds2 20 5.8 1.1 1.4
15 1.4 bl.8 - da52 22 5.8 1.0 1.3
16 1.4 1.8 - a47 30 4.7 1.0 *1.2
17 1.4 1.8 - *47 24 4.3 1.0 1.3
18 1.4 1.8 - 46 20 3.9 1.3 2.2
18 1.5 1.7 - 56 18 3.9 1.7 2.6
20 1.5 bl.5 - 98 21 4.1 1.4 2.9
21 1.6 bl.5 - a80 28 3.5 1.4 2.8
22 *1.5 1.5 *3.5 a60 20 3.5 1.5 2.6
23 1.5 1.4 3.5 a55 17 4.1 1.9 2.3
24 1.6 1.6 3.5 a80 15 3.3 1.7 1.9
25 1.8 1.5 3.9 a75 13 2.9 1.5 1.8
26 1.7 1.5 3.9 84 13 2.6 1.5 1.5
27 1.8 bl.5 3.9 80 14 2.7 1.8 1.4
28 bl.6 bl.4 4.7 76 12 2.6 1.9 1.3
23 bl.4 bl.4 9.4 70 10 2.3 2.3 1.3
30 1.6 bl.4 Tttt 17 62 kx4 2.6 z.2 1.3
31 1.6f-~---~ ST et 87T |-"~""~ 2.7 1,9 |-""""°
Tota. 47.2 51.2 - 1,659 788.7 156.5 49.2 51.8
Mean 1.52 1.71 - 53.5 26.3 5.05 1.59 1.73
Ac-fY 94 102 - 3,290 1,560 310 98 103
Calendar year 18956 Max - Min - Mean -~ "he-ft -

Water year 1856-57 Max - Min - Mean - Ac-ft -

Peak discharge (base, 50 cfs).--May 1 (6:30 p.m.) 97 cfs (2.37 ft); May 6 (2 to 5 a.m.) 52 cfs
17 t); May a.m.) 140 cfs (2,65 ft); 11 p.m, June 8 to 3 a.m. June 9, 59 cfs (2.02 ft).

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basls of weather records and records for station
near Boulder.

b Stage -discharge relation affected by ice.

d Doubtful gage-height record.

Discharge, in cubic feet per second, 1957
Day Oct. Day Oct . Day Oct. Day Oct, Day Oct. Day Oct.

1 1.3 6 2.7 11 2.0 16 1.5 21 26
2 | T.3 7 2.6 12 1.9 17 1.6 22 27

3 1.8 8 2.3 13 1.9 18 | *1.9 23 [>a2.0 28l o o
4 3.0 9 2.2 14 1.9 19 { al.s 24 29
5 z3 10 2.3 15 1.7 20 | a1.8 25 30
3

64.8

ceaen 2.09

RUnoff in @cre-feet. .. .u.ueiiuieuiiieeneeisnnerioisanarosisasseenness 129

* Discharge measurement made on this day.
a No gage~helght record; discharge estimated on basis of weather records
and records for station near Boulder.



BOULDER RIVER BASIN 29
Boulder River near Boulder, Mont.

Location.--Lat 46°12'40", long 112°05'25", in NELSW: sec. 3, T. 5 N., R. 4 W., on left
ank at downstream side of highway bridge, three-quarters of a mile downstream from
Muskrat Creek and 2 miles east of Boulder.

Records available.--April 1929 to September 1931, March 1934 to September 1957.

Gage .-~Water-stage recorder. Altitude of gage is 4,813 ft (by barometer). P-lor to
ug. 29, 1946, chain gage at same site and datum.

Average discharge.--24 years (1930-31, 1934-57), 111 cfs (80,360 acre-ft per year).
Extremes.--Maximum discharge during year, 1,030 cfs May 20 (gage height, 9.01 ft); mini-
mum, 9.5 cfs Aug. 26.
1929-31, 1934-57: Maximum discharge, 2,620 cfs May 22, 1948 (gage height, 10.37ft);
na flow July 15-17, 21, 1931.
Remarks.--Records good. Diversions for irrigation of about 3,500 acres above station.

Revisions (water years).--WSP 1279: 1931.

Rating table, water year 1956-57 (gage height, in feet, and
discharge, in cubic feet per second

5.5 9.0 7.0 191
5.7 20 7.5 318
6.0 45 8.0 495
8.5 107 9.0 1,000
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day | oect. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 18 21 20 31 45 224 60| g2 17 14
2 16 16 21 30 35 Z74| 520 88| 18 14
3 15 19 25 2 r'sd 303 808 80 18 15
4 15 27 *Z 29 41 479 531 79 15 15
5 15 29 20 26 42 634 455 69 1s 18
8 15 37 14 16 15 24 43 829 430 80 *14 17
7 15 37 3 16 15 28 36 808 479 57 14 12
8 15 34 18 *17 15 29 42 602 438 82 14 11
9 15 38 19 16 16 35 45 547 515 *58 13 1o
10 15 36 20 15 16 38 S0 431 392 49 13 11
11 18 40 21 15 16 *33 42 547 *318 45 12 12
12 18 %0 21 15 17 32 40 584 271 40 12 12
13 16 40 23 15 18 2 45 575 242 37 12 13
14 16 24 24 14 19 28 46 833 224 38 12 14
15 16 22 24 15 19 26 S0 750 224 41 12 12
16 16 29 24 15 19 28 50 598 315 39 12 *12
17 16 34 24 16 20 30 *59 *555 396 35 12 11
18 17 28 24 16 21 28 55 539 324 30 12 1z
19 18 23 24 16 23 32 65 567 268 25 12 18
20 17 18 21 16 22 39 78 961 2868 25 12 20
21 17 24 21 16 21 42 100 815 285 26 12 22
22 *17 31 21 16 20 33 128 701 250 26 12 2
23 18 30 22 16 20 32 157 701 214 26 10| 24
24 18 26 23 17 21 31 140 652 185 24 10 25
25 20 24 22 18, 23 34, 102 883 189 21 1o 2%
26 24 21 22 18 28 32 74 755 153 20 10 20
27 28 21 22 18 31 33 &5 804 146 18 12 19
28 28 20 22 15 32| 33 88 810 138 18 12 18
29 19 21 22 *14 - 40 178 788 120 18| 12 18
30 25 20 23 13- ----- 44 224 750 10¢ 18 14 15
31 32f------ 23 13 ------ 48| - --T=- 735)-- - 18 14} --num-
Total 580 830 868 508 533 1,000 2,210{ 19,492 9,738 1,281 395 481
Mean 18.1 27.7 21.5 16.4 19.0 32.3 73.7 629 325 41.3 12,7 16.0
Ae-fy 1,110 1,650 1,320 1,010 1,060 1,980 4,380 38,860 19,320 2,540 783 954
Calendar year 1956: Max 1,600 Min 12 Mean 121 Ac-ft 88,1860
Water year 1956-57: Max 961 Min 10 Mean 103 Ac-ft 74,770

Peak discharge (base, 420 cfs).-~May 6 (1l a.m,) 706 cfs (8.47 ft); May 14 (5 to 6 a.m.) 923 cfs
(8,85 Tt); May 20_('(8 a.m,) 1,030 cfs (9.01 ft); June 17 (2 to 3 a.m.) 438 cfs (7.80 ft),

* Discharge measurement made on this day.
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Location.--Lat 45°48'15",

MISSOURI RIVER MAIN STEM

long 111°45'05", R.
an at upstream side of bridge on State Highway 1,1 mile northeast of Sappington and

52 miles upstream from Willow Creek.

Drainage area.--8,980 sq mi, approximately.

Records available.--September 1896 to December 1905, August 1938 to September 1957.

Gage .~-Water-stage recorder.
Sept. 10, 1896, to Dec.
different datum.

31, 1

in SE% sec.

28, T.

Jefferson River at Sappington, Mont.

1 N.

Altitude of gage 1s 4,170 £t (from top

905, chain gage at railroad bridge 1z

1 W.

ggraphic

on right

map) .

miles upstream at

Average discharge.--23 years (1896-98, 1902-4, 1938-57), 2,131 cfs (1,543,000 acre-ft per
year) .

Extremes.--Maximum discharge during year, 10 500 cfs May 23 (gage height, 8.35 ft); min-
ft)

height, 9.65 ft,
1.49 ft).

1896~ 1905, 1938-57:

mum, 263 cfs Aug. 19 (gage height, 1.

Max imum disuharge observed,
site and datum then in use), from rating curve extend°d above
10,000 cfs by logarithmic plotting; minimum, 134 cfs Aug. 12, 1940 (gage height,

21,000 cfs June 23, 1899 (gage

Remarks .~-Records good except those for periods of ice effect or no gage-height record,

which are poor. Diversions for irrigation of about 345,000 acres above station. Some
regulation by Lima Reservoir (p. 241) and since 1938 by Ruby River Reservoir and
several minor reservoirs.
Revisions (water years).--WSP 1389: 1899, 1900, 1902(M), 1904(M).
Rating tables, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per secord)
Oct. 1 to Mar, 9 Mar, 10 to Sept. 30
2.6 610 1.8 245 4.0 1,840
3.0 870 2.0 305 5.0 3,220
3.5 1,280 2.5 510 7.0, 6,960
4.0 1,820 3.0 845 8.5 10,800
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 737\ 1,400{ 1,290| 1,250; 1,000{ 1,350{ 1,500] 2,740| 6,920 2,570 590 778
2 718| 1.430| 1,250 T,2%0| 1.000| 1.,350| 1,490| 3140 7,220, 25450 373 359
3 694 1,370| 1,300| 1,25 1,080 1,300| 1,430 3,510{ 7,820 2,550 500| 1,060
4 670f 1,370| 1,330| 1,200{ 1,100| 1,250 I,460| 3,72 8,000 2,150 4390 901
s 658 1,400| 1,200| 1,150| 1,100| 1,200| 1,470| 4,440{ 8,140 2,120 460 838
6 640| 1,540| 1,000| 1,100 1,150| 1,200| 1,520| 5,140{ 8,440 2,000 442 845
7 628| 1,62 900| 1,050/ 1,150| 1,200| 1,510 5,900| 8,750 1,€20 415 815
8 622 1,680 300| 1,080| 1,200 1,300 1,490| 5,780 EfESE 1,710 403 808
9 28| 1,670 900 1,050{ 1,200 1,400| 1,470| 5,720| 8,360 1,€20 395 785
10 640{ 1,640| 1,100{ 1,050{ 1,200| 1,680{ 1,460 6,300] 8,490| 1,540 383 830
11 634 1,620{ 1,250{ 1,100| 1,200| 1,480 1,510 6,440 8,310] 1,430 344 861
12 652 1,62 1,300 1,100 1,250{ 1,410 1,590 6,620 *7,420| *1,330 *319 869
13 es2| 1,610( 1,350\ 1,150{ 1,250{ *1,370| 1,610| *6,740! 6,480{ 1,140 312 869
14 724| 1,590| 1,350 1,150{ 1,250 1,280 1,680| 6,850! 5,580 584 305 869
15 758| 1,470 1,350| 1,100| 1,250{ 1,210{ 1,710{ 7,400 5,040 59 305 877
16 786| 1,380 1,350 1,080| 1,250 1,220 1,770 7,740 5,140 $50 312 869
17 821 1,400( 1,300| 1,000 1,250| 1,240| *1,830| 7,570 5,290 £93 299 861
18 *814| 1,430 1,300/ 1,000 1,250 1,270 1,980 7,070| 5,380 815 287 853
19 835| 1,400 1,300 1,000 1,250 1,290 2,010| 6,740| 5,290 778 281 934
20 856 1,350| 1,250{ 1,000| 1,200 1,330| 2,120 7,110| 5,090 77 281 1,130
21 8s4{ 1,280/ 1,200/ 1,000/ 1,150| 1,400| 2,300 8,650 5,230 1,080 272| 1,310
22 912| 1,300| 1,150/ 1,000 1,050| 1,400| 2,460 9,710{ 5,270 1,C80 266 1,380
23 940| 1,380 1,150{ 1,000| 1,050{ 1,320| 2,560| 10,200 5,040 1,070 275 1,410
24 1,020{ 1,400| 1,200 950| 1,150 1,280 2,690] 9,480 4,780 968 281 1,390
25 1,070| 1,400| 1,200 goo| 1,250 1,280] 2,740 8,26 4,240 e45 275 1,340
26 1,150| *1,480( 1,250 8s0| 1,300 1,290 2,490 7,220; 3,720 770 281| 1,280
27 1,24 1,400{ 1,300 850| 1,350 1,260 2,150 6,440} 3,370 742 284] 1,200
28 1,340| 1,400{ 1,300 8s0| TI,350| 1,260 1,940 6,000 ,200 714 296 1,110
29 1,360 1,380| 1,300 900 1,270| 1,920 6,000| 3,000 694 312{ 1,050
30 1,360, 1,360 1,300 900 - 1,360 2,210 6,240| 2,740 687 350 1,030
31 1,360(------| 1,250 950/ - 1,390) - --=-- 6,540) - - - - -~ 628 495{ ~-----
Totall 26,833| 43,770| 37,870 32,200 33,200| 40,840| 56,130|201,410/180,200| 39,644| 11,062{ 30,111
Mean 86 1,459\ 1,222| 1,039| 1,186 1,317\ 1,871 6,497| 6,007| 1,279 357 1,004
Ac-fY 53,220| 86,820 75,110f 63,870| 65,850] 81,000|111,300|399,500|357,400| 78,630| 21,940| 59,720
Calendar year 1956: Max 13,200 Min 394 Mean 2,061 Ac-ft 1,496,000
Water year 1956-57: Max 10,200 Min 266 Mean 2,009 Aec-ft 1,454,000

(7%

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec, 5 to Mar, 9 {(no gage-height record Dec.

Dec, 22 to Jan, dlscharge estimated on basis of weather records and

records for nearby stations,

10, Jan, 16-26, Feb., 2-7, 20-22;

Peak discharge (base, 6,000 cfs).--May 23 (11 a.m.) 10,500 cfs (8.35 ft); June 7 (1 a.m.) 8,880 cfs
Tt).

7-10,



WILLOW CREEK BASIN 31
Willow Creek near Harrison, Mont.

Location.--Lat 45°43', long 111°44', in NWi sec. 28, T. 1 S., R. 1 W., on left bank
I% miles upstream from Willow Creek Dam, 25 miles northeast of Harrison, anc¢ 11 miles
upstream from mouth.

Drainage area.--88.4 sq mi.
Records avallable.--April 1938 to September 1957 (no winter records prior to 1£47).

e.--Water-stage recorder and concrete control, Altitude of gage 1s 4,750 ft (from
opggraphic map). Prior to Oct. 8, 1946, at datum 0.22 ft higher, with different con-
crete control.

Average discharge.--11 years {1946-57), 35.6 cfs (25,770 acre-ft per year).

Extremes.--Maximum discharge during year, 259 cfs June 9 (gage height, 2.57 ft); minimum,
cfs Oct. 1-4 (gage height, 0.40 frt).
1938-57: Maximum discharge, 725 cfs June 27, 1944 (gage height 4.05 ft, datum
then 1in use); minimum, 1.4 cfs Sept. 17, 1956 (gage height, 0.39 t)

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 12,500 acres above station.

Rating table, water year 1956-57, except perlods of ice effect {gage
height, in feet, and discharge, in cubl¢ feet per second)

0.3 1.4 0.8 26
-4 5.7 1.0 43
.5 7.3 1.5 101
6 12 2.5 248

Day Oct, Nov. Dec. Jan. Feb, Mar, Apr. May June July Avg. Sept.
1 2,1 6.6 25 39 25 8.7 73| 149 4.8 7.8
2 z.1 7 20 35 24 9.2 88 139 4.4 7.3
3 2.1 7 22 25 26 8,7 118f 128 4.8 6.2
4 2.1 6.2 20 20 26 10 153} 114 4.8 6.2
5 2.3 7.3 17 18 25 13 156[ 110 4,1 5.9
29 38
[ 2.6 8,7 15 27 16 198| 102 4.8 5.9
7 2.6 12 14 25 15 235 87 5.1 5.5
8 2.6 12 16| 28 20 227 76 4.1 4.4
9 2.6 13 20 29 28 245 68 4.1 5.1
10 2.6 13 40 z8 37 196 81 3.5 5.5
16
11 2.6 12 80 (*) 35 23 30 158 80 3.5 5.5
12 2,8 12 85 34 23 49 141| *55 *3,85 4,8
13 2.8 12 85 32 22 *54 125 47 3.5 4.8
14 2.8 11 2 29 21 60 106 47 3.7 *4.4
15 2.8 10 80 27 22 55 98 44 3.7 4.1
39
16 2.8 12 64 24| 18 45 153 34 3.5 4.1
17 2.8 16 83 22 18 36 142 30 3.5 3.7
18 *2,8 19 58 21 18 34 111 25 3.7 1.1
19 3.2 16 49 23 25 38 *102 25 3.5 5.9
20 3.2 15 38 26 21 59 122 24 3.2 6.6
13
21 3.0 2a 35 r 28 18 87 198 20 3.0 8.6
22 3.2 23 27 25 16 57 148 18 3.0 5.9
23 3.2 28 52 24 16 46 129 13 3.2 5.1
24 3.5 2 1] 24 15 33 125 10 3.2 5.1
25 3.2 2 88 (%) 25 13 27 121 9. 3.5 4,8
36
26 3,2 *25 59 22 13 26 122 7.8 4,1 4.8
27 3,7 19 57 22 12 20 138 8.9 4,4 4.8
28 4.4 21 58 17 21 12 18 136 6.2 4.8 4.4
29 4.8 36 50 (*) - 23 9.6 28 139 6.2 4.8 4.4
30 4.8 39 48 R 27 9.8 40 141 6.6 5.1 4.8
31 5.9[----- a8)  f--e--- 28 52 |------ 5.9 6.6 ----~-
Total 95,0/ 487.8 1,363 529 968 922| 608.2{1,059.6| 4,344/1,534,8| 125.5| 158,5
Mean 3,06 16.3 44.0 17.1 34,6 29.7 20.3 34,2 145 49.5 4,05 5,28
Ac-Y 188 968| 2,700 1,050 1,320 1,830; 1,210 2,100, 8,620{ 3,040 249 314
Calendar year 1956: Max 226 Min 1.6 Mean 27.5 Ac-ft 19,980
Water year 1956-57: Max 245 Min 2.1 Mean 33,4 Ac-ft 24,190

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 2, 3, 15-21, Dec., 6-13, Jan., 3 to Mar. 14,
Mar. 23, 24. No gage-height record Jan, 14 to Mar, 14 (stage-discharge relation affected by ice
during mest of period); discharge estimated on basis of 3 discharge measurements and weather rec-
ords.



32 MADISON RIVER BASIN
Madison River near West Yellowstone, Mont.

Location.--Iat 44°39', long 111°04', on left bank a quarter of a mile upstream from
Riverside ranger station, 13 miles east of West Yellowstone and west toundary of
Yellowstone National Park, and 124 miles downstream from confluence of Firehole and
Gibbon Rivers.

Drainage area.--419 sq mi.
Records available.--June 1913 to September 1957.

Gage .--Water-stage recorder. Altitude of gage is 6,650 ft (from topograrhic map) .
Tior to Oct. 20, 1918, staff gage and Oct. 20, 1918, to June 29, 193(C, staff gage
or water-stage recorder, at sites 2% miles upstream at different datums. Supple-
mentary staff gage a quarter of a mile downstream at different datum used at times
during 1827-30.

Average discharge.--41 years (1913-17, 1918-21, 1923-57), 475 cfs (343,900 acre-ft per
yeary.

Extremes.--Maximum discharge during year, 1,320 cfs May 14 (gage helght, 2.84 ft); min-
Tmum, 338 cfs Peb. 1 (gage height, 1.82 ft), but may have been less during period of
lce effect.

1913-57; Maximum discharge, 2,150 cfs May 24, 1956 (gage height, 3.44 ft); maxi-
mum gage height, about 10.0 ft Jan. 8, 1937 {ice jam) ; minimum discharge, 100 cfs
(estimated) Feb. 7, 1933.

Remarks.--Records excellent except those for periods of ice effect, which are good. No
Tegulation or diversion above station.

Cooperation.--Water-stage recorder inspected by officials of National Park Service.
Revisions (water years).--WSP 1439: 1942(M).

Rating table, water year 1956-57, except perlods of ice effect (gaze
height, in feet, and discharge, in cubic feet per second)

1.8 344 2.6 1,100
2.0 488 2.8 1,330
2.3 770

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day Oct. Mov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 442 465 419 419 b42s 426 442 557| 1,110 583 142 488
2 434 457 419 419 b440 426 426 49| 1.080 574 442 165
3 434 450 419 426 442 426 442 *709| 1,110 565 434 442
4 426 473 426 419 434 428 426 750| 1,100 557 434 434
5 157 173 450|  baoo 434 *426 426 814 1,080 531 434 434
6 434 473 *442 b400 434 426 457 792| 1,110 522 434 426
7 442 473 426 419 426 426 426 825| 1,060 514 434 426
8 442 *457 b410 434 434 426 426 891| 1,000 514 *426 419
9 442 457 b420 434 426 442 426 957 1,020 505 419 219
10 442 457 426 419 434 473 426 968| 1,070 497 419 426
11 457 465 434 419 426 442 434 946 990 *197 419 426
12 457 457 142 426 426 473 %426 1,090 880 522 411 426
13 450 485 450 426 426 457 434| 1,210| *1,100 514 a1 426
14 457 450 450 442 434 442 442| 1,230 913 497 411 419
15 450 419 142 134 434 442 488 71,120 847 480 411 419
16 442 450 442 b400 426 442 450 1,080 924 473 419 419
17 434 457 142 b385 419 442 457| 1,000 902 473 411 419
18 43¢ 450 434 b395 419 426 457 1,030 750 480 411 *426
19 457 b420 434 b400 419 434 465| 1,090 699 497 411 465
20 442 b400 434 b440 426 426 450| 1,180 718 488 419 465
21 450 b420 442 b440 434 442 450| 1,070 814 505 411 457
22 457 450 426 b400 434 426 480 913 792 488 442 450
23 465 442 426 426 450 411 497 825 729 480 450 442
24 465 426 426 434 450 111 473 781 678 465 419 434
25 142 426 419 419 442 426 457 792 668 457 419 426
26 457 426 419| *b4oo 142 426 450 836 640 457 419 426
27 480 426 418 b370 442 419 411 987 640 450 426 426
28 473 426 419 b380 434 426 32| 1,060 630 50 426 419
29 457 419 411 b390 - 426 497 1,080 612 485 457 419
30 465 426 411 b385[--- - - - 434 857| 1,110 [5%] 465 480 419
31 480 - - --- 418 bd4lo| - -~ -~ 434 -- - 1,090 {-- -~ -- 450 488|----- -
Total| 13,966| 13,355| 13,298| 12,810| 12,112 13,430 13,532 29,362 | 26,279| 15,415| 13,289 13,007
Mean 451 445 429 413 433 433 45 94 876 497 429 434
cfsm 1.08 1.06 1.02| 0.986 1.03 1.03 1.08 2.26 2.09 1.19 1.02 1.04
In. 1.24 1.19 1.18 1.14 1,08 1.19 1.20 2,61 2.33 1.37 1.18 1.15
Ac-f'Y 27,700 | 26,490| 26,380 | 25,410 24,020| 26,640 | 26,840 58,240 | 52,120 30,580 | 26,360 | 25,800
Calendar year 1956: Max 1,970 Min 321 Mean 562 Cfem 1.34 In. 18.24 Ac-ft 407,600
Water year 1956-57: Max 1,230 Min 370 Mean 520 Cfsm1.24 In. 16.86 Ac-ft 376,600

Peak discharge (base, 950 cfs).--May 14 (12 m.) 1,320 cfs (2.84 ft); May 30 (8:30 a.m.
1,T70 ofs (2.72 F1). 250 ofe) Vel ) b ( )i ey 30 )

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.



MADISON RIVER BASIN 33

Mad:.son River below Hebgen Lake, near Grayling, Mont.

Location.~-Lat 44°52!'00", long 111°20'15", near northeast corner of sec. 22, T. 11 S.,

R. 3 E., on right bank 500 ft downstream from Hebgen Dam, 8 miles northwest of Gray-
ling, and 17 miles upstream from West Fork.

Drainage area.--904 sq mi.
R_'Hg_—ecor S avallable.--October 1938 to September 1957. Published as "below Hebgen Reservolr'
prior o Oct. 1949.
Gage .--Water-stage recorder. Altitude of gage is 6,455 ft (from topographic map). Prior
o July 13, 1943, staff gage in stilling well at same site and datum.
Average discharge.--19 years, 954 cfs (690,700 acre-ft per year), adjusted for storage.
Extremes . --Maximum discharge during year, 2,650 cfs Nov. 14 (gage height, 2.66 ft); mini-
mum daily, 225 cfs Mar, 26.
1938-57: Maximum discharge observed, 5,980 cfs June 3, 1943 (gage height, 3.69 ft);
minimum daily (revised), 45 cfs May 22, 26, 1954,
Revisions.--The minimum daily discharge for the water year 1948 has been revised to
52 cfs June 14, 1948, superseding figure published in WSP 1116.
Remarks.--Records good. Flow completely regulated by Hebgen Lake (see p. 241). Diver-
sIions for irrigation of about 1,100 acres above station.
Revisions.--Revised figures of discharge, in cubic feet per second, for the low-water
period in the water year 1948, superseding those published in WSP 1116, are given

herewith:
Date Discharge Date Discharge Date Discharge Date Discharge Date Discharge
1948 1948-Con. 1948~Con. 1948-Con. 1948-Con.
June 1 135 June 6 115 June 11 56 June 18 56 June 21 58
2 124 7 128 12 56 17 56 22 80
3 136 8 138 13 54 18 54 23 60
4 127 9 116 14 52 19 56 24 62
5 106 10 68 15 54 20 56 25 328
Runoff in
Month Cfs-days | Maximum | Minimum | Mean | .. .. et
June 1948.. . 6,160 868 52 205 12,220
Water yea . 350,887 3,020 52 959 695,900
Calendar year 1948.... 357,100 3,020 52 976 708,300

Discharge, in cublc feet per second, water year October 1956 to September 1857

Day| oOct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Avg. Sept.
1 1,360 2,100 1,010 835 770 584 722 530 304 330 1,120 1,220
2 1,790 2,000 998 835 783 595 746 480 311 1,260 1,120 1,210
3 1,820 2,000 998 835 783 584 746 460 311 1,100 1,140 1,210
4 1,790 2,180 928 *822 796 573 746 470 318 984 1,140 1,210
5 1,830 2,310 783 822 783 584 746 490 325 970 1,140 1,220
6 1,880 2,290 796 822 796 606 758 339 660 984 1,110 1,240
7 1,880 2,180 809 822 *809 639 758 230 1,240 1,030 1,120 1,240
8 1,850 2,220 809 783 796 686 758 236 1,250 1,010 1,110 1,210
9 1,900 2,380 809 758 809 698 758 242 1,250 956 1,120 1,220
10 1,870 2,400 809 770 809 710 758 248 1,250 970 1,120 1,220
11 1,880 2,310 822 770 809 722 758 254 1,240 *970 1,120 1,240
12 1,820 2,320 822 770 809 722 758 254 1,250 1,080 1,120 1,240
13 1,850 2,410 822 758! 796 734 758 254 1,280 970| *1,110 1,210
14 1,910 2,500 B35S 770 796 734 758 280 1,240 970 1,110 1,240
15 1,880 2,500 835 770 783 734 758 *260 1,240 956 1,110 910
16 1,82 2,410 848 770 796 734 770 266 1,430 956 1,110 470
17 *1,870 2,400 848 770 796 7486 770 268 1,600 900 1,120 170
18 1,870 2,430 848 770 796 746 783 266 1,600 770 1,110 *947
19 1,820 2,400 848 770 7986 746 783 272 1,380 722 1,100 1,250
20 1,800 2,360 848 770 783 746 783 278] *1,110 734 1,180 1,280
21 1,770 2,430 848 783 796 748 783 278 1,050 783 1,210 1,280
22 1,870 2,450 848 748 783 278 1,100 942 1,190 1,290
23 1,880 2,410 848 579 796 284 1,110 1,040 1,180 1,320
24 1,850 2,220 848 311 796 284 1,170 1,110 1,180 1,330
25 1,930 1,600 848 236 808 284 1,210 1,140 1,190 1,310
26 2,070 1,430 848 225 809 284 1,240 1,140 1,190 1,320
27 2,120 *1,220 835 *230 *809 290 1,320 1,150 1,190 1,320
28 2,080 1,050 835 230 809 290 1,330 1,140 1,190 1,280
29 2,080 1,040 835 377 640 290 1,420 1,140 1,210 1,290
30 2,180 1,030 835 617 510 297 1,380 1,170 1,220 1,330
31 +130]--- -- 835 [-1:1:] P 41| S 1,140 1,2400 -
TMmH 58,420| 62,980| 26,388| 24,366/ 22,518 18,606| 22,719 9,511| 32,879| 31,517 35,620| 35,527
Mean 1,88E) 2,099 8S1 786 B804 600 757 307 1,096 1,017 1,149 1,184
Ac-f 115,900} 124,900 52,340| 48,330{ 44,660 36,900/ 45,060| 18,860| 65,210| 62,510 70,850| 70,470
(t) | -67,100 -69, 700| +100| -600] +1,600] +12,000| +5,600|+105,900|+63,000| -4,400{-25,000~23,600
Adjusted for change in contents in Hebgen Lake
Mean 794 928 853 776 833 795 851 2,029 2,155 945 742 788
cfsm 0.878 1.03 0.944 0.858] 0.921 0.879 0.941 2.29 2.38 1.05 0.821 0.872
In. 1.01 1.14 1.09| 0. 99 0.96 1.01 1.05 2.59 2,66 1.21 0.95 0.97
Ac-ft} 48,800 55,200 52,440| 47,730 46,260, 48,900 50,660|124,800|128,200| 58,110| 45,650] 46,870
Observed
Calendar year 1956: Max 2,820 Min 311 Mean 1,110 Ac-ft 805,900
Water year 1956-57: Max 2,500 Min 225 Mean 1,044 ac-ft 755,800
AdJjusted
Calendar year 1956: Mean 1,061 Cfsm 1,17 In., 15,96 Ac-ft 770,100
Water year 1956-57: Mean 1,041 Cfsm 1.15 In. 15.83 Ac-ft 753,600

* Discharge measurement made on this day.
t Change in contents in Hebgen Lake, In acre-ft, furnished by The Montana Power Co.
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MADISON RIVER BASIN

Madison River near Cameron, Mont.

Location.-~Lat 45°14'00", long 111°45'00", at center of south line of sec. 8, T. 7 3.,
TR LW 3

wigwam

Creek, and 4 miles northwest of Cameron.

Records available.--November 1951 to September 1957.

Gage .--Water-stage recorder.
Average discharge.--5 years (1952-57), 1,366 cfs (988,900 acre-ft per year).

Altitude of gage is 5,135 ft (from topograrhic map).

., on right bank 30 ft downstream from Varney Bridge, 15 miles downstream from

Extremes.--Maximum discharge during year, 4,040 cfs June 7 (gage height, 3.72 ft); maxi-
mum gage height recorded, 8.69 ft Feb. 20 (backwater from ice); minimum daily dis-
charge, 606 cfs Mar, 27.

1951-57:

Maximum discharge, 6,670 cfs June 7, 1952 (gage height, 4.61 ft); maxi-

mum gage height recorded, that of Feb, 20, 1957; minimum daily discharge, 315 cfs
Nov. 23, 1954.

Remarks.--Records good except those for periods of ice effect or no gage-height record,

W]

Cl

tion of about 5,300 acres above station.

Rating tables, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

are poor. Flow regulated by Hebgen Lake (see p. 241). Diversions for irriga-

Oct. 1 to Mar, 11 Mar. 12 to Sept. 30
2.2 730 3.0 2,250 1.9 550 3.0 2,310
2.6 1,450 4.0 4,810 2,2 860 4.0 4,810
Discharge, in cubic feet per second, water year October 1956 to Septemwer 1957
Day Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 1,590 2,490 1,270 998 970 820 876 860 2,350 2,440 1,440 1,420
2 1,950 2,350 1,250 998 980 800 924 860 2,530 2,310 1,440 1,400
3 2,190 2,270 1,230 998 990 800 940 860 3,080 2,100 1,440 1,380
4 2,130 2,420 1,210 944 1,000 800 924 876 3,050 1,840 1,400 1,400
5 2,170 2,660 1,030 944 1,000 800 940 1,000 3,080 1,710 1,420 1,400
[ 2,170 2,680 998 944 1,000 820 956 1,080 2,880 1,710 1,420 1,400
7 2,230 2,630 1,050 980 1,000 850 940 972 3,680 1,750 1,370 1,400
8 2,170 2,560 1,020 998 990 900 940 1,100 3,420 1,670 1,370 1,370
9 2,190 2,680 1,030 874 980 920 940 1,200 3,340 1,620 1,350 1,370
10 2,230 2,730 1,120 *874 280 940 956 1,180 3,030| *1,580 1,350 1,390
11 2,190 2,730 1,210 890 1,000 950 940 1,260 2,680 1,600 1,350 1,370
12 2,170 2,680 1,120 980 1,020 *956 940 1,490 2,640 1,730 1,350 1,400
13 2,190 2,730 1,030 998 1,030 956 940 1,490 2,510 1,530( *1,350 1,330
14 2,230 2,830 1,030 962 1,030 924 956| *1,570 2,290 1,480 1,320 1,370
15 2,250 2,830 1,020 926 1,020 940 872 1,420 2,160 1,480 7,330 1,350
16 *2,150 2,780 1,030 850 1,010 940 *956 1,320 2,200 1,440 1,330 795
17 2,110 2,800 1,020 850 1,000 940 972 1,230 2,380 1,400 1,320 730
18 2,190 2,830 1,050 900 990 940 972 1,280 2,290 1,300 1,330 *812
19 2,130 2,780 1,050 950 980 940 1,000 1,390 2,200 1,230 1,320 1,420
20 2,110 2,630 1,020 960 980 940 988 1,550 *2,040 1,210 1,320 1,440
21 2,090 2,730 1,050 970 980 272 1,000 1,350 2,120 1,200 1,390 1,460
22 2,110 2,850 998 970 980 940 1,000 1,160 1,980 1,250 1,420 1,440
23 2,230 2,730 1,020 960 9280 940 1,020 1,120 1,860 1,440 1,370 1,460
24 2,170 2,800 1,050 950 1,020 795 1,000 1,070 1,880 1,440 1,350 1,480
25 2,150 2,070 1,030 930 1,080 850 988 1,080 1,980 1,510 1,350 1,460
26 2,350 1,750 1,020 910 614 988 1,150 1,980 1,480 1,370 1,440
27 2,470 1,670 1,030 900 606 972 1,400 2,180 1,480 1,350 1,460
28 2,420] *1,350 1,030 900 514 988 1,710 2,310 1,460 1,370 1,420
29 2,300 1,290 1,030 910 640 1,000, 2,000 2,400 1,490 1,400 1,420
30 2,490 1,270 1,020 930 795! 834 2,060 2,400 1,550 1,460 1,480
31 2,540|-----~ 1,030 950 860| - ----- 2,100 r----- 1,490 1,460 ------
Total] 68,060{ 73,600| 33,096| 29,098 28,040 26,302| 28,762 40,188| 74,900} 48,920| 42,610{ 40,517
Mean 2,195 2,453 1,068 939 1,001 848, 95 1,296 2,497 1,578 1,375 1,351
Ac-fd 135,000|146,000| 65,640 57,720| 55,620| 52,170| 57,050 79,710|148,600| 97,030 84,520| 80,360
Calendar year 1956: Max 5,640 Min 730 Mean 1,565 Ac-rt 1,136,000
Water year 1956-57: Max 3,680 Min 606 Mean 1,463 Ac-ft 1,059,000

* Discharge measurement made on this day.
Note.-~Stage-discharge relation affected by ice Jan, 16 to Mar. 11 (no gage-height record Jan. 26

to Feb., 6, Feb, 21 to Mar. 11; discharge estimated on basis of 1 discharge measurement and records
for statlon below Hebgen Lake near Grayling.



MADISON RIVER BASIN 35
Madison River below Ennis Lake, near McAllister, Mont.

Location.--Lat 45°29'25", long 111°38'00", in NWs se¢. 17, T. 4 S., R. 1 E., on right
bank 500 ft downstream from Madison Powerplant, 11 mlles downstream from Ennis Lake,
and 6 miles northeast of McAllister.

Drainage area.--2,180 sq mi, approximately.

Records available.--January 1890 to November 1894 (gage heights only 1893-94), August to
Novgmﬁer 1910, October 1938 to SePtember 1957. Published as "near Red Bluff" 1890-94,
as "near Norris" in 1910, and as "below Madison Reservoir" 1938-49.

Gage.--Water-stage recorder. Altitude of gage is 4,700 ft (from topographic map). Prior
0 Oct. 1, 1938, staff gages at site 9 miles downstream at different datum. Oct. 1,
1938, to May 6, 1941, float gage in wooden stilling well at present site at different
datum. May 7, 1941, to Jan. 13, 1945, float and staff gages in concrete stilling well,

at present site and datum.

Average discharge.--19 years (1938-57), 1,612 cfs (1,167,000 acre-ft per year), unadjusted

Extremes.--Maximum discharge during year, 4,120 cfs June 8 (gage height, 5.01 ft); mini-
mam daily, 830 cfs Jan. 11. &8 e
1938-57: Maximum discharge observed, 7,750 cfs June 2, 3, 1943 (gage hsight,
7.70 £t}; minimum daily, 409 cfs Apr. 27, 1941.

Remarks .--Records good. Flow regulated by Hebgen and Ennis Lakes (see p. 241). Diver-
sions for irrigation of about 23,000 acres above station.

' Rating table, water year 1956-57 (gage helght, in feet, and discharge,
in cubic feet per secund)
{8hifting-cuntrul method used oct. 1-3, Dec. 29 to Jan. 17,
Aug. 16 tu Sept. 30)

1.2 830

1.5 1,040

2.0 1,410

3.0 2,180

5.0 4.110

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day Oct. Nov. Dec, Jan, Mar, Apr. May June July Aug, Sept.
1 1,780 2,700 1,270 1,180 1,730 1,330 1,190 2,910 2,740 1,590 1,520
2 1,780 2,680| 1,340| 1,180 1,520 1,190 1,100| 2,870| 2,780 1,590/ 1,520
3 2,070 2,660 1,460 1,190 1,280 1,270 1,050 3,000 2,580 1,590 1,510
4 2,400| 2,660| T1,460| 1,180 1,070; 1,320 TI,110| 3,480| 2,200{ 1,520| 1,510
5 2,380 2,710{ 1,380 1,180 1,03¢{ 1,300| 1,280 3,750f 1,880 1,580 1,500
6 2,340 2,780 1,240 977 1,040 1,230 1,250 3,640 1,750 1,590 1,510
7 2,350 2,930 998 928 1,160 1,320 1,250 5,800 1,760 1,600 1,500
8 2,480 2,940 1,050 928 1,320 1,300 1,270 3,920 1,690 1,590 1,490
9 2,370 2,900 1,250 921 1,340 1,190 1,260 3,910 1,580 1,590 1,520
10 2,260 2,880| 1,240 *914 1,560 1,330 1,430| &,770| *1,580( 1,330| 1,530
11 2,280 2,860 1,220 830 1,240 1,330 1,610 3,340 1,640 1,310 1,520
12 2,310| 2,890| 1,210 886 1,100, 1,160{ 1,630 2,850] 1,840} 1,420} 1,530
13 2,320| 2,840/ 1,100{ 1,160 *1,470} 1,330 1,630| 2,550 1,940| 1,400| 1,530
14 2,350 2,860 1,010 1,180 1,240 1,320 *1,650 2,460 1,820| *1,450 1,530
15 2,440 2,920 1,160 1,070 1,080 1,310 1,820 2,300 1,660 1,440 1,540
16 2,490 2,900 1,160 984 1,350 *1,310 1,840 2,240 1,630 1,410 1,530
17 2,450 2,870 1,370 844 1,320 1,280 1,790 2,310 1,610 1,440 1,530
18 *2,440 2,780 1,230 879 1,320 1,210 1,760 2,330 1,600 1,230| *1,530
19 2,440 2,820 1,240 877 1,320 1,380 1,650| *2,340 1,800 1,420 1.530
20 2,450 2,790 1,220 1,200 1,320 1,450 1,600 2,380 1,590 1,400 1,540
21 2,390 2,760 1,230 1,050 1,320 1,260 1,620 2,630 1,350 1,400 1,540
22 2,360 2,790 1,250 1,090 1,360 1,270 1,610 2,690 1,460 1,370 1,540
23 2,400 2,860 1,240 1,220 1,320 1,420 1,620 2,520 1,580 1,400 1,480
24 2,420{ 2,850 1,240| 71,110 1,070 1,260{ 1,610 2,160| 1,580 1,540 1,520
25 2,470 2,370 1,240 1,220 1,010 1, 350 1,600 2,070 1,470 1,540 1,530
26 2,460 1,960 1,220 1,140 900 1,280 1,300 2,080 1,590 1,490 1,470
27 2,510f 1,950 1,260 900 B844| 1,260, 1,340{ 2,100| 1,600| 1,460| 1,850
28 2,560 1,920 1,230 984! 844 1,090 1,440 2,230 1,520 1,520 1,850
29 2,630 *1,720 1,250 1,050, 991 1,170] 1,630 2,720 1,520 1,510 1,880
30 2,890 1,400{ 1,240 935| - 1,060/ 1,180 1,810 2,880 1,520 1,500 1,890
31 2,640f - ----"- 1,110 1,010} - 1,390 - ~---- 2,510f -~ ~--- 1,580 1,520 ---~--
Totall 73,710{ 78,950{ 38,098| 32,297 37,646 37,889| 38,400| 47,280| 84,200{ 54,240| 45,740] 46,870
Mean| 2,378( 2,632 1,229 1,042 1,344{ 1,222( 1,280 1,525 2,807 1,750{ 1,475 1,562
Ac-ft] 146,200 156,600| 75,570} 64,060| 74,670| 75,150 76,170 93,740{167,000(107,600| 80,720 92,970

Calendar year 1956: Max 5,930 Min 927 Mean 1,770 Ac-ft 1,285,000
Water year 1956-57: Max 3,920 Min 830 Mean 1,686 Ac-ft 1,220,000

* Discharge measurement made on this day.
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Taylor Creek near Grayling, Mont.

Location.~-Lat 45°04', long 111°12', in NW$ sec. 11, T. 9 S., R. 4 E., on right bank
a mile upstream from mouth and 17 miles north of Grayling.
Records available.--June 1946 to November 1953, April 1955 to September 1957 (discon-
nued] .

Gage .--Water-stage recorder. Altitude of gage is 6,600 ft (by barometer).

Average discharge.--9 years (1946-53, 1955-57), 96.1 cfs (69,570 acre-ft per year).
Extremes.--Maximum discharge during year, 872 cfs June 4 (gage height, 3.93 ft); minimum
recorded, 7.4 efs Oct. 29, but may have been less during period of no gage-helght

record.

1946-53, 1955-57: Maximum discharge, 1,020 cfs June 6, 1952 (gage height, 4.32 ft}
minimum recorded, that of Oct. 29, 1957. -

Revisions.--The maximum discharge for the water year 1947 has been corrected to
7537 cfs June 20, 1947, superseding figure published in WSP 1086.

Remarks.--Records good except those for period of ice effect or no gage-helght record,
which are poor. One diversion for irrigation of about 10 acres above station. Nat-
ural storage at lakes in headwaters.

Revisions.--Revised figures of discharge in cublc feet per second, for the water years

and 1950, superseding those published in WSP 1056 and 1176, are given herewith:

Date |Discharge Date Discharge Date Discharge Date Discharge Date |Discharge
1946 194€-Con. 1946-Con. 1946-Con. 1950
June 11 575 June 16 470 June 21 348 June 26 236 dpr. 8 25
12 505 17 465 22 398 27 231 7 25
13 505 18 425 23 356 28 236 8 25
14 485 19 364 24 325 29 245
15 480 20 348 24 269 30 242
Runcff in
Month Cfs~days Maximum | Minimum Mean | o e-feet
June 1946....0evenrvanennnn 12,308 - 231 2410 24,400
April 1950.. ....... tevuena 1,014 64 18 33.8 Z,010
Water year 1949-50.,..... 28,516 522 14 78.1 5€,570
Calendar year 1950( ..... 28,919 522 14 79.2 57,360

a Partly estimated.

Ratlng table, water year 1956-57, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second]
(Shifting-contr.l method used June 2-30)

1.1 15 2.0 94 3.0 360

1.3 25 2,5 195 4.0 830

1.5 41

Discharge, in cublc feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 29 20 N 61] 526 376 76 52
2 28 18 20 67 610 336 71 16
3 28 15 20 (*) 72 750 2¢7 67 43
4 27 15 \ 97 *811 249 85 44
5 27 186 133 €30 28 87 39
6 26 18 170 675 234 64 36
7 26 20 y 15 188 690 2z2 60 35
8 24 21 > 16 188 *660 210 57 33
9 25 22 185 615 2C4 54 32
10 25 22 175 526 2C1 53 32
11 25 22 L 18R 190 440 *2C1 50 31
12 24 22 219 449 152 48 31
13 26 21| 18 f 12 228 400 178 *48 31
14 26 20 ! 280 339 172 46 30
15 26 18 *228 304 188 45 29
16 24 20 210 280 141 46 28
17 *23 22 > 18 198 258 131 45 *28
18 21 22 213 249 123 45 28
19 23 21 249 266 133 43 35
20 20 H 246 %328 129 42 32
21 20 20 204 325 115 42 32
22 18 ] Y 172 280 105 46 31
23 20 L 1 162 269 10l 46 31
24 19 20 155 286 95 44 30
25 17 X J (*) 175 283 89 43 28
16 20

26 20 Lo 12 219 290 86 43 28
27 19 (*) 2 13 297 364 84 43 27
28 18 20 (*) (*) 16 368 364 82 41 26
29 17 I 31 408 356 87 14 26
30 18 J - 45 420 364 89 52 26
31 20(-=----- - - - 449" """ 81 50| -----~
Totall 708 595 546 528 516 488 417| 6,626] 13,047| 5,129| 1,586 980
Mean 22.9 19.8 17.6 17.0 18.4 15.7 13.9 214 435 165 51.2 32,7
Ac-fY 1,410 1,1s0f 1,080| 1,080 1,020 968 827! 13,140 25,880 10,177| 3,150| 1,940
Calendar year 1956: Max 780 Min - Mean 98.4 Ac-ft 71,400
Water year 1956-57: Max 811 Min - Mean 85.4 Ac-ft 61,820

Peak discharge (base, 300 cfs).--May 13 (11 p.m.) 322 cfs (2.87 f£t); June 4 (9:3C p.m.) 872 efs
(3.93 ft); June 20 p.m.) 420 cfs (2.99 ft); June 30 (9:30 p.m.) 503 crs (3.22 ft).

# Discharge measurement made on this day. Note.~-Stage-discharge relaticn affected by
ice Oct. 29 to Apr. 28 (no gage-height record Nov, 23-25, Dec. 6 to Apr. 25; discharge estimated

on basis of 6 discharge measurements, weather records, and records for nearby streams).
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Gallatin River near Gallatin 3Jateway, Mont.

Location.-~Lat 45°30', long 111°16', in NEf sec. 18, T. 4 S., R. 4 E., on left bank a
quarter of a mile downstream from Spanish Creek and 8 miles south of Gallatin Gateway.

Drainage area.--828 sq mi.

Records available.--August 1889 to June 1894, June 1930
est Gallatlin River near Bozeman, 1889-94.

to September 1957. Published as

Gage .--Water-stage recorder. Datum of gage is 5,167 ft
1929, supplementary adjustment of 1940. August 1889
approximately same site and datum. June 1930 to Oct.
two sites within three-quarters of a mile of present

above mean sea level, datum of
to June 1894, staff gage at

20, 1932, wire-welght gages at
site at different datums.

Average discharge.--30 years (1889-92, 1930-57), 738 cfs (534,300 acre-ft per year).

Extremes.~-Maximum discharge during year, 5,970 c¢fs June 7 (gage height, 5.59 ft); mini-
mum, £29 cfs Nov. 20; minimum gage height, 0.84 ft Jan. 2 %backwater from ice).
1889-94, 1930-57: Maximum discharge observed, 8,060 cfs June 20, 1892, June 2,
1894 (gage height, 7.70 ft, site and datum then in use), from rating curve extended
Sbggefgiooo cfs by logarithmic plotting; minimum, 117 cfs Jan. 19, 1935 (gage height,

Remarks.--Records good. Diversions for irrigation of about 1,400 acres above station.
ecords of chemlcal analyses, temperatures, and suspended sediment loads for the water
year 1957 are given in WSP 1521.

Revisions (water years).--WSP 896: Drainage area. WSP 1389: 1892(M), 1893-91.

Rating tables, water year 1956-57, except perlods of ice effect {(gage
height, in feet, and discharge, in cubic feet per secund)

Oct. 1 to June 5 June 6 to Sept. 30
0.8 195 2.0 820 1.4 385 3.0 1,700
1.0 250 3.0 1,880 2.0 7 745 4.0 3,140
1.5 470 5.0 5,720 2.5 1,140 5.6 5,990
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug., Sept.
1 405 349 301 297 285 264 297 s4z| 3,900 2,640 712 563
H 395 *305 317 293 290 260 *278 €53| 4,300 2,480 693 526
3 390 313 329 282 290 271 297 e92| 5,170 2,210 674 508
4 390 375 325 271 295 278 289 874| #5,240| 1,980 660 514
5 395 385 278 264 300 274 293| 1,140| 5,260| 1,820 648 496
6 380 375 271 282 305 274 297{ 1,300| 5,070| 1,780 641 484
7 375 375 289 289 #3201 274 285| 1,450} 5,210 1,700 628 479
8 375 3583 271 *289 309 282 297| 1,630| *5,120| 1,600 615 462
9 370 370 264 289 293 293 293| 1,780| 4,980 1,540 802 462
10 365 361 301 289 282 289 297| #1,700| 4,190 1,470 582 468
11 365 365 *317 289 285 264 289| 1,760| 3,490 1,440 570 462
12 365 361 317 305 289 268 z85| 1,880f 3,370 1,420 563 457
13 370 365 329 317 *289 *271 289| 1,920} 3,090 1,320 550 479
14 385 333 325 309 285 250 301| 2,320{ 2,840f 1,250 *544 468
15 380 289 313 289 282 254 329| 2,030f 2,380 1,200 532 452
16 380 337 317 274 271 264 309| 1,860| 2,310/ 1,100 532 446
17 370 365 301 271 264 264 317{ 1,750 2,180| 1,060 526 *440
18 370 341 309 282 264 264 301| 1,800 2,070| 1,030 520 448
19 375 289 309 293 260 264 333 1,940| 7Z,280| *1,160 508 474
20 270 247 289 305 257 278 317 2,090 *2,610| 1,130 502 479
21 370 268 293 301 255 285 337| 1,870 2,950 1,030 496 479
2 357 280 289 295 255 271 349 1,660] 2,540 954 508 479
23 380 290 282 290 265 260 357 1,570} 2,300 906 532 474
24 380 293 297 280 285 260 337\ 1,500{ 2,340 875 508 457
25 357 289 289 280 293 264 317 1,540] 2,320 838 502 440
26 370 282 293 280 289 274 313{ 1,880| 2,160 808 496 430
27 390 278 301 280 289 271 293 2,050| 2,440 794 502 420
28 370 293 293 280 278 274 329| 2,610f 2,490 773 496 415
29 360 282 285 280 - 285 395| 3,080] 2,440 766 508 410
30 353 282 297 280{ "~ 317 470 3,320} 2,420 780 538 110
31 395 - - - 301 285{ ~ -~ - Ti--— - 3,580|=-=---- 738 S44(------
Total] 11,652 9,690 9,292| 8,910{ 7.905| 8,462| 9,480| 55,571| 99,260| 40,592| 17,432| 13,979
Mean 376 323 300 287 282 273 316| 1,793} 3,309 1,309 562 46
Cfsm| 0.454| 0.390 o0.362] 0.347| 0.341]| 0.330| 0.382 2.17 4,00 1.58] 0.879] 0.563
In. 0.52 0.44 0.42 0.40 0.36 0.38 0.43 2.50 4.46 1.82 0.78 0.63
Ac-fY 23,110| 19,220| 18,430 17,670 15,680 16,780| 18,800{110,200{196,900| 80,510 34,580| 27,730
Calendar year 1956: Max 6,730 Min 229 Mean 837 Cfsm 1.01 In, 13.76 Ac-ft 607,600
Water year 1956-57: Max 5,260  Min 247 Mean 801 Cfém 0.967 In. 13,14 Ac-ft 579,600

(470

Peak discharge
ft).

se, 2,900 cfs).--June 7 (2 a.m.) 5,970 cfs (5.59 ft}; June 21 (2 a.m.) 3,220 ecfs

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 22, 23, Jan. 22 to Feb. 5, Feb. 21-23.
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East Gallatin River at Bozeman, Mont.

Location.--Lat 45°42'00", long 111° 01'45", near center of south line sec. 31, T. 1 S.,
R. 6 E., on left bank 100 ft upstream from highway bridge, 500 ft downstream from
Bozeman Creek, half a mile upstream from Bridger Creek, and half a mlle north of
Bozeman.

Drainage area.--149 sq mi. -
Records available.--August 1939 to September 1957.

Gage.--Water-stage recorder., Datum of gage is 4,701.6 ft above mean sea level, datum of
29, unadjusted.

Average discharge.--18 years, 86.2 cfs (62,410 acre~ft per year).
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